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FOREWORD
 

This is the second in what is intended to be a continuing series of booklets 
under the name "Science and Practice of Agroforestry". The range of topicsthat will be covered in these booklets is vcry wide. Practical handbooks and
manuals, descriptions of research methods, species/genus monographs,
analyses of specific agroforestry technologies (e.g. alley cropping, shelterbelts,
etc.), geographical accounts of agroforestry practices and systems, reviews on
special aspects- of agrolorestry (e.g. this voltmc), etc. are s()me of tiletypes oftopics covered by 1)o0klet .swhich are already at different stages of i)reparation. 

There will be three loosely unifying features of the series:
 
l the li mat, 8O-120 pages. each, 
 will be the sante,
• each booklet will stand by itself as a "cotniplete" treatment of its subject,
" each booklet will b (fircctly rclated to agroforestrv and will be directed to 

practitioners, scienl(ists and/or students of agroforestry. 
Given thei(efinition of agroforestrv usc(l at ICRAF -' "all land use practices
and systems whr.woody perennials are dcliberately grown on the same landin;nagenliIt un1it as alntal cropts and/or :intals" - thc last feature will not 
be too nutch of a 1cstrictiOn. 

Authors an edit(ors of tookIhts will bc drawn from ICRAF's scientific staffhut may also be tnviteld firon outsidlc ICRAF to write on topics of their 
speciality. In due course, tsthe scries picks tp monllentum and becoines morewell knownt, v()lnt;ry' cmtribtions froit scientists and practitioners of 
agrolorcstiry will also be welc me. 
'T'lte li-csctht booklet omnprises Ithbase cloctimi.lt -ro.parvd for a ilanning
workshop t) discuss iitcrit ional cooperation in lmultipurpose tree
gertoplasit , organliscd by tie International Council fi'w Research in
Agroforestry (I(RAF Natirobi ), the Co limomealthl Forestry Institute (CFI,Oxford) and the In(rnational Board for Plant (;eti lcsResources (IBIGR,
Ro en)anI feld at the National Acadcmty of Sciences (NAS, Washinigton).
The workshop \-,iwssponsored by I(:RAF, IBI3 G R and the (-erman Agency for
Technical CoopcratioM ('rz, -se'hhorn). The base doctment was prepared
by Dr.j.. Burley, I)irctor of the C(()imtnonwealth Iorestrv Institute and Head

of th( )epartilllltof, Forestry at 
 Oxford University, who acted is theconsultant for the workshop and, %,ith Mr.I'. . von Ca owvitz (ICRAF and
 
GTZ), edited the proie('e(dings.
 

In thec doctlument )r. Burley 
 'xamtined the( scope of' multipurpose trees, 
iroviding :tn ittitial (efinitiotn foi t(Il workshopI to discuss, and indicated tile.
Prolehtms caused by Ile large Umitlrs oltfpi)tti;tlly useful species; a1review ofl)tllislit' and tllttlt.lishd tfhrti0ltt(atlon revealed soitte, 2000 species believe(l
to have multipli uses. After rcviewing the' (cill''nt international activities inigerlntpla;snl resttrlr and(e(-(l'v()lnetIt h((liescribedthe .special ch;racteristics
of jto .itilIFt.(tce, g(riltltlasl and itll(majotr probletis and issues in 
tixonoi , (exploltatotll collection, evauatlioit, and consrvatttll of' speciesand fiopuilations. Iit(l'rl~ttioin;tl needs f()i stuch g(,riplasi allndinformtation
we're itre.tlttttl, tIle legal anI practical Ii-r)bletns of gernilasn (listribution 
werc olllined, and cleilnts ()possitle inttrn atiottal st'ategcies f'(0rcoping with 
the detumatlds andil irtilcihts wtrc sugg(,st(.(I; sevcral )fthese were anmp1ified at
the workshop ;nI are desc-ribed in the full irocce(ldiog. 

B. Lundgren 
Director,ICRAF 

http:cloctimi.lt


EXECUTIVE SUMMARY
 

With increasing human and livestock populations and growing cultural
demands there is increasing pressure on all natural resources including forests 
and land. Rates ol regression of tropical forests and rates of'desertification arc
discussed (page 49 and Appendix 1). Of particular importance are fuclwood
deficits (page 49 and Appendix 2). Equivalent plantation areas needed by the 
year 2000 are estimated at 100 million hectares; the current annual rate is I
million hectares (Appendix 3) for 76 specified tropical countries. 
The scope of tres and shrubs both in 1ne'ting Man's needs for Iroducts and in
sustaining soil productivitl' is )icorruing increasingly recognised. The products
include rirany nonr-traditional forest products anl services particularly in the 
rural sector rather than in industrial forestry (page 49 and Appendix 4),
resulting in new(directions fir forestrv research (Appendix 5) and new or 
dificult sites fo- afforestion (Appe'ndix 6). 
The concept of tilultiprnrpose tree.s includes shrubs, paltus and vines and these 
hate application for social forestry ol)j'cti\,s and agroforestry landmanatgerenl systeims (pages 50-52 and Appendix 7). Many hundreds of
species have ben considlered to have multiple uses (pages 52-54, Table I and 
Appendix 8) but vary extremely inlthe amoutint and types of information 
available about their natural distribution and variation, methods of'exploring,
collecting andiv,l lating their geritlasrim, and needs for and methods of
genetic cosiservatioll and Ibre'edin' (page 54 and Table 2). The malor sources 
of such information are dcscribtcd (pages 55-56 and Appendices 9-11).
 
For exploratioi, evaluation 
aid conservation of wide-ratiging species centrally
coorditiai- ted 'iillS have IliallV advantiage-s and the naijor existing
initetrat(ioial pogrialillts are ,'evi'w(d (pages 57-61). The special place of'
IUFR() and ile leed.l for its expaiisiotn to fhcilitate greater support for 
ieveloping countries, particularly ilirelation to rural development, energy

forestryv and co(sc rv a re descritbed (pags 59-60 an Appendices 14 andstaiioti, 

15). 

Althmougfi it is iot iossilihe to ger(alis, about the iceed fir gernplasn

acquisitioni, c';alioll 
and slorage with So Illally species hiving potential
iniportali(, sotlie of Iho basic ciiru 1ti fiaraccristics of mnultipurpose trees 
are descrified (pages 61-6S). Thcse include issues iU taxotioinly, natural 
valiitiour, geiltics antl (lin, g)svsteriis (Appendix 16) but particularly
 
pl)bucils of exploratiion, Sairplinig 
 of naitral origins and derivedprovvluiltcrs. le design, ;issessrri(lt and lillnagrliiit of' evaluation
 
exe-ruiiits pose 
 par l icu i ar l)il -rolis(pagus 66-67). Care should be taken 
that eitfl1iuisiasiri fir widcsureuld pltilitug does ilot allse ptoltils of' species
be(it)iilirg weeds. 

M.lity of iOfi Slr..ci(s inld firovilius of iotential iilercst tiav lie subject to
gtllic irosioni or loss mind gies i 
(d()St''ViliOi ARe r(I-fllil'( (ii es 68-0). 

ioti stra aund trhilli(ltUes for gerielic 

I)m'spit- lildlisld suggesttions f litlany suilablrh spec.(.ie-s there ;ire few
indlicalioils of a(luial sri-if (l(Utiiiltds bu ag(iiirus that ciu'ollri e planting of
suchli .euis shilill also (olisir illte jiroblnins ifsc1d sutpply and source
relilability (pages 71-72, 67-6il); ;asuitvex' ((tcted] for this document 
irt(linitl' that fIor 26 oil( of I1t) sljucies sr-ed supplies are insufficient to meet 
dlerdtid (Appendix 18). 
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Legal instruments and agreements exist nationally and internationally for seed 
source certification and plant health quarantine. These should be reviewed in 
the light of potential international trade in multipurpose trec germplasm, and 
both seed donors and seed recipients should be encouraged to follow approved
systems and develop appropriate exchange and control techniques (pages 
72-73 and Appendix 17). 

Tissue culture has potential for genetic conservation and gerinplasm exchange
while all forms of vegetative propagation have application in tree breeding and 
in afforestation (pages 73-74). The potential for and problems of breeding 
multipurpose trees are reviewed and the conclusion reached that considerable 
enhancement of national capabilities is required; strategies should be 
developed fbr resource sharing through in ternat ionally oordinated breeding 
pools and data bank,, (pages 74-75). 

It is the ohiect of this Workshop to suggest strategies for meeting global needs 
and combatting iproblems in the us( of' multipurpose tiee gerinpiasni. This 
document concludes with a nu1T of suggested elements, topics or activities 
that should be considered in developing such global strategies (pages 75-77). 
Sortie 150 references are cited in suppott ofstatenletts timade in this document. 
Various suqppolting (1(:uiiterits (Annexes) deal with tire special case of palms, 
the question of seed supplies, health legislation, and the inipact of non
governmental organizations on gerniphlsin resources. 

ACRONYMS AND ABBREVIATIONS 

AD1 Asian Development Bank, Manila, Philippines
AFOCEL Association lort-t Cellulose, Nangis, France 
AGRIS Agricultural Research Infbrmation System, FAQ, Rome, 

Italy 
ANU Australian National University, Canberra, Australia 
CAB Comomonwealth Agricultural Bureaux, Farnham Royal, 

England 
CATIE Centro Agronomico Tropical dc Investigacion y Ensefianza, 

Tunrialba, Costa Rica 
CFI Commonwealth Forestry Institute, Oxford, England 
CGIAR Consultative Group for- International Agricultural Research, 

c/o World Bank, Washington, USA, and FAO, Rome, Italy
CIAT Centro Internacional para Agricultura Tropical, Cali, 

Colombia 
CSIRO Cotmnonwtalh Scientific and Industrial Research 

Organization, Canberra, Australia 
CTFT Centre Technique Forestier Tropical, Nogent-sur-Marne, 

France 
DIALOG I.ockheed DIAIOG computer retrieval system, California, 

USA 
DIMIDI 
 DeutschesI listittm fur Medizinische Doku tientation und 

Information, K61n, Germny 
DNA l)eoxyribonucleic acid 
ESA-IRS European Space Agency - Informational Retrieval System, 

Italy 
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FAO 


FGNFTs 

IARI 
IBPGR 

IBRD 

ICRAF 

IDB 

IDRC 

IITA 

I PPC 

ISHS 

ISTA 

IUCN 


IUFRO 

MA13 

MPTs 

NAS 

NFTA 

N FTs 

NGO 

NiF I'Al. 

NRC 
OECID 


SETASAT 

TI1 
UN 

UNEP 

UNESCO 


UNU 
US 
LISA 

USAII) 

USD)A 

USFIS 
WII 

Food and Agriculture Organization of the United Nations,
 
Rome, Italy

Fast-growing, nitrogen-fixing trees
 
International Agricultural Research Institutes

International Board for Plant Genetic Resources, c/o FAO,
 
Rome, Italy

International Bank 
 for Reconstruction and Development,
Washington DC, USA. (Now World Bank)International Council for Research in Agroforestry, 
Nairobi, Kenya
Inter-American Development Bank
International Development Research Council, Ottawa, 
Canada 
International Institute for Tropical Agriculture, Ibadan, 
Nigeria

International 
Pl;h.t Protection Convention
 
International Society fbr Horticultural Science

International Seed Testing Association, As, 
 Norway
International Union for the Conservation of Nature and
Natural Resources, Morges, Switzerland
International Union- of Forestry Research Organizations, 
Vienna, Austria
Man and the Biosphere Programne, UNESCO, Paris, 
France 
Multipurpose trees
 
National Academy of Sciences, Washington DC, USA

Nitrogen Fixing Tree Association, Hawaii, USA
 
Nitrogen-fixing trees
 
Non-governmental 
 organization
Nitrogen-fixing Plants for Tropical Agricultural Lands,
 
Hawaii, USA
 
National 
 Research Council, Washington DC, USA

Organization 
for Econonic Cooperation and Development,
 
Paris, France
 
Survey of Economic 
 Plants for Arid and Semi-Arid Tropics, 
Kew, England

Tropical Products Instittie, London, UK
 
United Nations, New York, USA

United Nations lnvironment Programme, Nairobi, 
 KenyaUnited Nations Educational, Scientific and Cultural 
Organization, Paris, France 
United Nations University, l'oky, Japan 
United States 
United States of Ainrica 
United States Agency for International Development, 
Washingtom )C,USA
United States t)epartment ofdAgriculture, Washington DC, 
USA 
UnitedI Slates lorest Service, Washington DC, USA
World Bank, Washington DC, USA 
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THE SCOPE OF MULTIPURPOSE TREES 

BACKGROUND
 

Largely as a consequence of growing human and animal populations there has 
been, world-wide, an increase in deforestation and, especially in the tropics, 
general land degradation. Not only marginal lands but, in many cases, 
existing cultivated areas are rapidly declining in productivity. The rates and 
locations of these losses were described by Sommer (1976) and Wood etal. 
(1982) and the specific case of desertification was summarised by Grainger 
(1982). Appendix I sumnmrises references to the rates of regression of tropical 
moist forests, rates of desertification and the tropical lands with potential for 
reforestation that are commonly quot 2d. 

The consequent acute food and fuclwood supply problems are well known. 
These necessitate intensive counter-mneasures among which tree )lanting 
programmes are in the forefront, both for environmental protection or 
cnhancemcnt on the one hand, and for renewable energy supplies on the 
other. There is a growing awareness that woody perennials caland must play 
a prominemt role not only in maintaining the sustainability of many tropical 
land use systems but in meeting farm fuelwood needs. Tropical areas with 
current and predicted fluelwood deficits ire shown in Appendix 2; the 
equivalent planiation areas required to meet tile predicted deficits total over 
100 million hectares by the year 2000 (Wood elal., 1982). Since the current 
annual rate of'affirestartion in some 76 tropical countries is only I million 
hectares, including planting for industrial forestry schemes (see Appendix 3), 
a massive increase in planting activity is required before the turn of the 
century, much of it with species or in areas that are not traditionally planted, 
for energy Supplies alone. 

Trees and shrubs are, mioreove, now being extensively planted outside 
traditional forest areas to pr(vide not only timnber and fuclwood but a wide 
range of other products and services. The high importance of these additional 
roles of forests and trees has recently been recognised in the forestry sector 
policies of FAQ, World Bank, Asian Development Bank and other 
international and bilateral assistance agencies (see e.g. World Bank, 1978). 
They are summirised in Appendix 4. Emphasis in national development and 

in assistance programmes has changed friom industrial plantation forestry 
towards forestry for local community development (see e.g. FAO, 1978) and 
this has been paralleled by a need for increased research. The priorities for 
such research aind somie mnechanisums for strengthening nattional research 
capacity were described by World Bank and FA( (1981) in a paper that was 
approved by the world forum of forest researchers, the 17th Congress of the 
International Union of, Forestry Itesearch Organizations (IUIRO). These 
research topics a re siinmansed in Appendix 5. 'I'he top two priority groups of 
so b c ts are "forrestry in reltion to agriculture and rural development" and 
"forestry in relation to energy production and use". In both groups the choice 
of tree species and provetia ce, seed supplies and vege ative ipropagati'n, and 
tree breeding are malor pri)rities. F"Eve'n in tile lowest (fo irlr) priority groups 
("industrial forestry') these topics a,-e(of the greatest importance while in the 
third group ("iimailageiient and conservation oif existing resources") 
conservation of' geiitic reso irces is recomirended for urgent research. 

Different countries and areas within countrics have different priorities but a 

subjective assessment of afforestation types was mnade by Wood elal. (1982) 
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see Appendix 6. In view of the overall change, of emphasis in global forestry
needs and activities, and the particular need to supply many of man'srequirements from small units of land, a large number of little known species
are promising candinates (the so-called multipurpose trees or shrubs), and
interest in these has increased markedly in a comparatively short time.
However, the demand for suitable trees and shrubs (as well as vines andpalms) which have the potential for various uses cannot, at present, be met
adequately by controlled supplies of appropriate germplasm. 
This discrepancy between demand and supply of germplasin has developedinto a situation that is rapidly getting out of hand. Not only are national and
international tree planting progi'ammes experiencing acute difficulties in
drawing on properly authenticated seed sources but very large quantities of
seeds of unknown and unevahated provenance ar2 being exchanged worldwide regardless of the problems this will eventually entail. Even where seed 
collection is being validly documented the appropriate procedures for
sampling are often bcing overlooked. The questionF of legal instruments and 
source identification have not yet been fully addressed for multi-purpose
species, no," indeed for any tree species.
 

Another concern 
is the depletion of genetic resources of potentially important
species, either as a result of indiscriminate devegetation or through lack of
funds to maintain ger,Plasn collections. The need to conserve multipurpose
tree germplasin in appropriate ways is becoming increasingly apparent.
 
Several leading instittition.i and organisations 
 have realised that these 
problems will only escalate if immediate steps are not taken to resolve thegrowing chaos. The Workshop is intended to take the first steps towards
identifying tihe problems, and to discuss and set in motion appropriate
strategies for their possible solution. This document, supported by four
consultants' reports on special topics, provides the framework for these
activities. It is :xpected that the Workshop will amplify the document in
relation to informiation ,it species, countries and sites, documentation and
research cer res, international and national support strategies, and legal or 
qluarantinc aspects of gei plasm exchange. 

SOME DEFINITIONS AND DISCUSSION OF TERMS 
Several terms have become comt mon Jargon in recent years and, like many
jargon terms, they can ncan different things to different people or in various
 
uses. 
Also inany acronyiis are used in this modern age of initials. The terms

Used m, 1st frequently for this document and Workshop are 
defined below. 

Multipurpose trees 

Trees are genrally underslmod to be free-standing (self-supporting) woody 
perennials with a nmore (;," less distinct and elevated head, a single main stemand t Inatun hcight gecnerally exceeding a Iw mle tres; woody normally refers 
to xylei mi,'terial producued annually 6y a persistent cambiunm of the
(Iicot yl(d(Ilonlls or gynnosper,nous type but for this Workshop we include 
nmimlocot ylctdlis (such as palis - see the palper by Johnson, 1983, annexed to
this dlctinimrrnt - and ihwabota). 'Ie lalhna include 200 genera andi 1500 
species, :ll tropical or subtropical evergreens. The individual tree habit is acrown of pinnate or palnate leaves at the 11nid of in unbranched stern. There 
are climbing ialtns or rattans (II)RC, 1979; Dransfield, 1981) and other
plants whose colinioi ];line is paln but which are not botanically in the 
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Palmae (e.g. the sago palm, Cycas circinalis, in tie gymnospern family 
Cycadaceae). Other plants that may be confused with palms by the layman 
and which may have several uses include:- some climbing bamboos; the
"sword trees" in the Liliales and Agavales; the dragon trees, Dracaena and 
Cordyline; Yucca, Nolina, Dasylirion and Furcraca;the Australian "grass trees" in 
the genus Xanthorrhoea. Also the Workshop may consider woody plants with 
multiple sterns often less than 2m tall (shrubs) that are becoming increasingly 
important as fodder. Together these species are referred to as MPTs. 

In addition a morphological group of' plants, the climbers, include woody 
species in several taxa and with multiple uses. Climbing plants use other 
structures to achieve and maintain a place in the canopy or open light. They 
do not form much structurally supportive tissue but attach themselves to other 
surfaces or plants by a variety of specialized organs which allow a fourfold 
classification: 

(i) 	 Penetrating climbers with roots produced from the stemi which draw 
nutrients from the host surface. 

(ii) 	 Falling climbers, with epidternmal hooks or barbs, which grow upwards 
until they fall over unrTer their own weight on other vegetation. 

(iii) 	 Twining climbers, which curve around a support; these include 
climbing bamboos and palms. 

(iv) 	 Grasping climbers, similar to twining climbers but with specialised 
tendrils with or without sticky pads. 

Vines are woody tendril climbers including tile grape vine but are not widely 
important for moult iple purposes in the tropics. Lianes are a group of tropical 
and sub-tropical woody climhers, some yielding rubber, alkaloids and drugs; 
they include some twining and grasping climbers. 

Any definitinm of multipurpose cannot l)e applied entirely to a completely 
circumscribed set of species. Virtually every species of tree or shrub can be 
used tor more than ome puitrpose. E\'eii species grown typically for industrial 
sawIIwood or l)tll,,'(a)(l may produce more thani ole output, e.g. in Europe 
conifers may yield saw timber, (hristmas trees and deconative foliage while 
acting as shelterbelts, although such a mixture of products is rare and (oe 

product (in this case saw timber) is doiminant over tiltothers in terms of 
volume, value and intent. However, the term "multipurpose" appears to be 
used most coi inonlv VWhen a 2:1t)Cies is deliberately grown at one site and time 
to produce inore Ihan one product or benefit: these include timber, f'uelwood 
and the so-called "minor forI'est tIMrdts'" such as extractives, iIeIdiciines, 
toothpicks, liuman foold and animal lidder (including flowers for bees and 
leaves for Silkworms), and service attributcs such as shade, shelter, soil 
conservation and ilImlprovemienit of soil ftertility. 

'['lite term should also be used to cover species that iiay be grown for different 
)urloses ()ntdiff-rc nt sites. ThUSm at1 cce('ld timillber tree such as Grevillea 

robuxta should ibe considered multipurpose if it is grown in different )laces for 
shade, mulch, uoney, etc. 

category miltiljurtiose 
nitro.gen-/ixin troee( NFl's ()rN's). These have the ability to fix 
atmospheric nitrIIogt'i ina form that is usable to tileindividual plant itself, to 
the soil (throttgh leaching from roots, leaf falland deliberate mnulching) and to 
dotnestic animals (through fldder). 'I hey include miany species iinthe 

Within tilt' of trees there is ;I sublset of/)lsf-,grotving 
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Leguminosac family, Alnus and Casuarina species. These are considered 
multipurpose trees because the nitrogen fixation is a service benefit, the 
foliage is a "minor product" and the wood is used variously for timber, poles, 
fuel, live fencing, etc. 

Germplasm 

According to the Dictionary of' Genetics (King, 1972) geriplasin is the 
hereditary material transmitted to ,)ffspring through the germ cells. 
Essentially it is the fundamental genetic information carried in the DINA of 
chromosomes and the definition implies that it concerns only sexually 
propagated material (i.e. tree seed). I-owever, inaterial that is currently
propagated vegetatively contains tilesame genetic type of information and this
germpl asi coUld(b used seu ally in a ftiture phase of a breeding programme.
This Workshop should therefore consider the geriplasin of' species that are 
currently propagated by clonal ineans or illwhich germlplasm Could be either 
evaluated or conserveI and distributed vegetatively (e.g. by tissue culture). 

Genetic resources 

Two other terns frequently used almost synonymously in this connection are 
genetic (or genc) r.rsourcr. andgiene pools. King (1972) dhfined gene pool as the total 
genetic inlornati ptssessedI by tile reproductive members of'a population of 
sextually rel-lrodUCillg rgallistlls; "pool" could be replaced by "resources" 
and "lp)oulation' could be expmaded to "species", but for the purpose of this 
Workshop the organisms should include not only currently sexually
re)rOducitlg inldividlals but all individuals Ihat may contribute genetic 
material to ;aplhoning irJgramnine through vegetative propagation or, in the 
ftlture, through gentlic enginering. 

Social forestry 

jargon words a're thisinhable words and we must be careful that they do not 
becoie conftised as fashiins in sublects and species change (a very rapid 
process at present). MI P1s and I'GNI'Ts have great potential for meeting
mankind's miced:, in thi enew subjcI areas of rural development forestry 
outlinedcarlir but it is necessary to see thein as only part of one or more land 
use systems designed orto incct oilmt mon)re objectivyes. 

e'hecterminology for systemrs and obiectives has become confused to the extent 
that a.'rofor'st., (a group of systems) is commonly edquated with socialforestry (a 
group of' objectives). Tbese were discussed mirc fully by Burley and Wood 
(198:3) and the definilions of' termis associated with social forestry arc given in 
Appendix 7. 

The impoi'tat i)oint to re-eiipluasise is that M PTs are not a system of'lamld use 
nort arc they th( magic soluti(on to all problems. They may Ie iimportant
comol)nents of systehits and solutions but their optimui Use requires 
painstaking, site-specilie, speces-specific research into the exploration,

S'aluitinn, etorsetl'hvtiotll and distiribution of their genetic resources. 

THE PROBLEM OF NUMBERS OF SPECIES 
The many roles of' t'recs ;and ft0rests (Appendix 4), the range of countries and 
their priorities for lands to be reforested (Appendix 6), and the number of 
objec tives and systems fori managing trees and forests (Appendix 7) 
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automatically imply that a large number of species are of interest. No single 
species can grow on all sites, tolerate all types of management, nor yield all 
types of products and services. Nearly every local or regional tlcra and the 
extensive ethnobotanical and ethnomedical literature cites many diverse uses 
of trees and shrubs. Several nmiajor compilations of the performance of exotic 
forest trees include species that have multiple uses (e.g. Streets. 1962, for all 
countries of the Commonwealth; Kriek, 1970, for Uganda). 

A large number of organizations atid indIividuals maintain or have published 
systematic lists of plants, mainly trees, for a widle variety of site conditions and 
uses in the tropics and sub-tropics. It is anticipated that sources of' additional 
lists will be identified during the Workshop but those cited in Table I and 
detailed in Appendix H3indlicate the types of' pullished coverage available. 
They range front selection (f, trees f)r iIulti purposes andt various sites in one 
country (e.g. Appendix 8a, Bater, 1982, londuras; FAO/I13RI), 1978, 
Nepal), one region (e.g. Appendix 8b, Koivisto, 1979, Asia- Pacific), one 
vegetation type (e.g. Appendix 8c, L.autrie, 1974, African savatinahs), one 
altitudinal site type (e.g. Appendix 8d. Fenton ct al. , 1977, lowland tropical 
hardwoods), one soil/climatic typephI)ltogeog),tic; zone (e.g. Appendix 8e, 
Adamns ti al. , 1978, Salaro-Sindiaii, Sudano-l)eceacan and saline soils; 
Appendix if', FAO/II1311(R, 1980, species for co tparative trials in arid and 
setni-arid lands in I.atin Amcrica, Africa, India and Southwest Asia; 
Appendix 8g, I)elwaullh., 1979, ;n(l von NLAydeH, 1981, for the Sahel; 
Appendix 86h, (G;or and Barney, 1976, lt1 arid zones), ant One landL use 
system (e.g. Appenldix Hi, 13t'ewbaker el al., 1981; Vergara, 1982; tropical 
legurnes in agrol restry). 

In adlitioin gl)al publications classifying species by various cliriratic types 
were provided for firewood crops (Appendix 8.i, Burley, 108H0a; NAS, 1980), 
multiple purposes (Appendix ilk, Wel)b et al., 1980) and energy biotinass 
(Lavoie, 1981). 

Mally Counlries have lists ofl liultilurpose sp'cies that are not published but 
that are available trough persnnral (cointtri ication (e.g. Mvalawi, Edwards, 
pers. cori. andtiKenya, ()wino, 1983, and Batrrow,,pers. comn.; Appendix 
81), while in 1912 doi NAS (list ributed widely a mimIeographud list of species 
with potetial 1o' the ,ahel and analogous drylanls elsewhere (Appendix BHin). 
The special ease of' batliboos was considered lat an IDR(C/IUFRO meeting 
(Lessard and (:houinard 1980, Appendix 8n), the Ibainboos of Nepal were 
desciibed by Stapleton (1982) and their iroitiple uses in India by Varinal and 
Pant (1981). Patlms, a group not widIely nmiiliar to foreslers, are considered by 
.Johnson (198:3) itla supporting paper, 'r this Workshop. The subject of' 
climlbing pallm. (i''utatrs) was considered by II)RC (1979). Many of' the 34 
introducel ,' dy sl)peies recoimirctihdedl specifically liM browse' in north Africa 
(Le Hourolu, 1980) reiav also have potential tO' other uses (see Appendix Ho) 
andI soiw of' tofe itany inligetturs species in 21 fanilies in the Sahel (Le 

.Houerou, 1979) may be planiabl Thc ease fotrl sp.cial of trees fond and 
ftilder iprod ctioi was cosilei'der Iy ( )kalor (1980) for Nigeri;r anId Kessle' 
(198 1) for Nepal - se Appeinlix Hr - and globally b, Skeirnatn (1977). h'le 
chemical (.ol)(sitilI) attl nutrient v;lues for tree oldtrs wer' discussed by 
Dorglas (1972). 

Not all of these species are trecessarilv suitable for multiple purposes as (]efilled 
above and not all of' thein have necessarily been proven to be suitable for 
planting in the locations suggested in Appendix 8f,ntor indeed suitable for 
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artificial regeneration in any form. Nevertheless the lists indicate the 
extremely large number of species for which genetic resources may be
required. The most staggering number within a single taxonomic group 
occurs in the Leguntinosae for which the US Department of' Agriculture
maintains a coximpnterised data base oni1000 species' (Halliday and Nakao,
1982, Appendix 8 p); of these Some 36 were selected as economically important
nitrogen-fixing trees, including seven xnon-leguiniicus species and a list of' 
some 50 were chosen as Isecond priority (Brewbaker and Styles, 1982) - see 
Appendix 8(j. A similar data base for 3000 plants (not only woody) is currently
being computerised at the Royal Bot;nic Gardens, Kew, as part of' the
SEPASAT project (Survey of Economic Plants lr Arid and Semi-Arid 
Tropics - SEPASAT, 1982). 

INFORMATION COLLECTION, STORAGE AND EXCHANGE 

Types of information required 

The lists of, species given in Appendix 8 illustrate the general problem of' using
multiprpose trees, namleily Ihe great nlullber of' species that have potential
application fbr planting in One oM'1nor' environients, by one or'more systems
and for several uirp)ses. 'Ile lisis do not exhaust thtipossibilitic.: since they 
are conmpiled nainlv ftoin tiltl)ersnal knowledgc, experience or- judgetnent
of one ox' sever-al speciclists on tl( basis of less than global reviews.
Nevertheless tl grctt nutilir of'species in Appendix 8 (nearly 2000) together
with [lie national ox wepical lists held by titany national Forestry Departments
andi internatiotal support agencies and institutions imply that sufficient 
species exist for choosing sonic for almost any plantation obJective and 
location. 

The specific' pvobhctxis relate to inethods of deciding appropriate species to 
test, (leterinixing aprro)riate metlods of exploration and ewaltiation, and
 
locating stiithble sot,'c.s of getrtpltsrit vhen tileoptiruini species and

population ar' knov. 
 t'llffirst t\vo of these are described in the CI"I Manual
 
oi Spccies amid l'rov'tnaxxc Ro'search (BHurhly and Wood, 1976), which was
 
I)repai'ed primiarily fir indtstrial pltntation species; 
 tihe special problems ofmultilurpose tr(es art' considhrd in tie I(:RAF/l('FI/NAS Manual for the
 
l'valuatim of Mtltipunrpxosc tros currently i preparation. Many of the
 
constralints arc dt'sctiifd itt sti)st'(quc(t sc'ctins (f this docunent. 

Ai attack (on thes tprol 'lhs rcqui,-cs provision andaol comiilatin of 
inf'orimation i natura;ll distilbttin, variaxtion, taxonomy and breeding(Ine 
system of ea'lh sp (.stog-tfn with ittfiontntIiti oil tl va'i;xtioM itt grmowth,
yield aind propl-ri's md' etalh sloe i.s \wIto'l'vi'r it has b('t intrdoltoed;
iitterprctatloi of IIe. lattecr groupin itttl requir's infotmatiournotih n;ttural
arid artificial (tnlla;gtllit't) eti'onxin it ;xteach nplatnting location. In 
addition r;ottalsis+Mtilx of eflorts In(ons'lV\tiot ant e.'xclhainge of, gertttplasni
requirs knovldhge d' prtital foxtlie (''(fs seed tr propamgules of' the
collllol<ly lIlstd 1)(('(It's. 

T 'l 2 suitt jriso-s tIle suije'ts o(i whicl tla oilforlr is relui-d (i eaich 
sl)'(i's anl the typos (dixistittion likely to dcafl ;mtiv'ly withIith subjects or
be xvaiV of'( lo illtonlil ()InIhilo 

to 
' f ll. 

I¥ s 1111,mm I .A. DI>ku+,Emnoii IBwanyv l rlr, U IA 
M 11<;lln 


IBh.milhf.. LVA.
Nhu.la,d 
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Sources of information 

Nearly every national forestry departrnent and research institute and many 
forestry educational establishments would maintain that they conduct some 
research or management of some of the species considered here as 
multipurpose trees. The list of nearly 1000 research institutions in all member 
countries of' FAO (FAO, 1982) is being supplemented by a questionnaire on 
topics of research related closely to the priorities identified by the World Bank 
and FAO (1981) and reproduced ill Appendix 5 . The Bean Bag, a newsletter 
to promote cominiunication aiong researchers concerned with tile systematics 
of the legu inosae, published a list of 399 members many of whol deal with 
woody legumes (Gunn, 1982). 

Of' more specific reference to nultipurpose tiees is the list of institutions 
studying nitrogen fixing trees prepared atillthe NFTA Bellagio meeting (van 
den Beldt and Huxley, 1982); this lists some 200 institutions. in 67 countries. 
Major collections of nitrogen fixing tree species are held in arboreta ill 13 
countries and he ibaria in 18 countries (Sasiraprad'ja and Brenan, 1982). 
Knowledge of wood anatoitiV and properties of iuli-purpose trees iay be 
obtained from tht 125 xylaria listed in Stern (1978). All of tile institutions 
listed in tile three sources discussed in this paragraph plus tile horticultural 
institutes in 54 countries listed by Iniernational Society of' Horticultural 
Science (11972) (attd preferabltaill those identified by FAO) should be 
approacheld to enquire about their specific activities and infarmation on 
nultipurpose trecs; Iowcvet, the enquiry and(-the imaintenance of the 
resultant dtail base would require prodigious efforts. Few of ile sources of 
information referred to above have considered actual germplastn needs (see 
Greathouse, 1982). 

)irect approach to individual institutions would of course yield infbrmation 
oil species and techntt1iues but soille of the relevant intfirniation is published in 
recognizedI journals and soine itt less fianiliar series ("grey literature"). Most 
of' the literature is abstracted by such services as the Colnmonw:alth 
Agricultural Buratx in the United Kingdomn (see Appendix 9) and thu less 
conventional literature is ittcorporated iii LIAO's AGRIS lndex. 

CAB's ABS'TRA('I'S database is available online through various hosts 
including Lockleed 1)I ALO (a(;ilifornia, LISA), ISA- IRS (European Space 
Agency - Itfniilmton Retrieval Scrvice, Italy) and )IMI)l (l)eutsches 
Institut ffir Mtedizinishe I)oktnentatiot und Inifrnation, (ei'any). 
Individuals or orgainizations requiring inloriitiot oil a specific topic Cail 

request CAB searches oin paytnt of costs o', llrelt'ably, cani per'firm their 
own searches if they have an appropriate telphone line and terilninal 

equipittent. 

'he CAB ABSIRA(CTS c mlputeriscd database covers global literature for 
the last ten years and is searched autonlatic;llylv y usetr's cioice of key search 
words.
 
ICRAF is cur',reily preparing an itrette, user-frienidly request service 

fbr agriorcstry infbiinatiot (INI"()/l)()( . ICIRAF) vhich will also be 
supported by inanital searches, slaff Interviews and (orresl)ondence with other 
organizations (I(:RAF, 1983; see Appendix 10b). 

'.I Ie t C"riiiuu ii. II A Ihhi, Insikutiti ns. Idwation and Rrs'ardh Irar h, 
ID'parm'ni IA), Rrmr ', hiajv 
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The specialist institutions discussed below, particularly including CATIE,
CFI, CSIRO, CTFT, FAO and NFTA can supply published and
unpublished infii'riiatitll and adviec on the choice, management and
propertics (if specics thai aret the subjcc1 s of tir international cooperative 
pt'ogra innflies. 

Lists of niajor pcriodic'als, bilbliographites and general r'+'reieces to nitrogen
fixing trees were prepared itthe NFTA lellagio incting and arc reproduced
in Appendix I la. Additional t'ofcreiicest en(d'xitithe lists to multipurpose
trees arc iiclteld ili Appe'ndlix Iib. 
However, xtrlltit ('arte illphrasing searcies is reqcuirecd since a large literature
exists; Appendix l(a siiitiiairises Iheli itbers of' references located through
DIALOG in plparing tiis docuimeit. 

SYSTEMATIC MULTIPURPOSE TREE RESEARCH
 
PROGRAMMES
 

DESIRABILITY OF CENTRAL COORDINATION 
'hee optiinttilchluc att i of' Species antd popilatioi lor a given site andus 

objectivc rqilits i(:.'ili and devtitetimet llctigh a ra tge of' stages
liscussetd above anid inplitd il 'able 2 (ainl detaili iliBurley and Wood,
1976). Not all Illi iual (ouitrit's or ilisliloion11 s hav' the capacity to car'
otit all thc slages, pirii(ilal- Illose itivlvitig exiloratioti collection ant 
taix()li li V gt'riiijiliiql il 'ii,'rti oliiti-ies. It would intdeed b i'i itfi l
atld wasiful of eir'i es i all I olilries wishilglt grow a tiiar spccics 
(tine recipient toUnitries) tIioiiled Ihlir xviitollhctiiiii t'xlit(lti(itis and it could
pla( ati tiii ta((-pail1. biloito1 om lil lliSt (e-iiiplasil (Iloil) ctintry's
Org.ii ilitl itl 'i in itd s . i(ilitit()i by m I ir it mliilh'wi't,"ay i olaiss tlli ' \\'l'll (hu liliit (lI(111 i ill s hut, if itI il'(('Cs At , ttci sitdhrable I'al

litln is Ilt'iiiil'h -- s'c tillc alor iv 'llrhibull o this \otkshiopl (Aitx 5.5).
 
(Ah i molti'w ollh,<li v i.xpia staff Ili]all ofc diii'ih iili all iltentiil planting

countries 
 \wld]ul i thiese lirlhdebiiis. liithictr a t'iitrall toortdinaitecd
 
p o)gatlia lli' I iitld (a) eill.i t sa ipli 
s anl daia min iiit'liakl, rtstaithioittopics 

wlvir uiilil ;iililiifi 1t'ii istildiii1 s lthur iiifa'indiiiihil li ti.li lis vinull(ses) '(ii)
distriitmf sti i(d ititl(l ii t tllgilis \ (xi ) iv cliu liI h un igl ito er ilt

'pl i sonlil'i~f i hii 'iii ii Silli ii-l i 
sr' iulics ilAllr (, lutilriis, (ili)

i'( lliluwithl liil na lililfi ( l't72 l liil lhioitall~l i c Ihissit icllirikilild itoil , llV.1(i s( ) assisti im~hri iliihill alidilysism .1 aitrtllsite's 
Ilo('slilllmilc sill( l~ -t..~ ~ l c<< I silalllt m~Illllt'p . li1(cil'i~ l illrai onili, 

iv) lil'llplx ) i1i ith li ititliti lit iiipl llet t iil iixhasi itisd gwh ile

ril'ts (dii llIh iiiiol 
 5 i ,.+inl-illa ti rai l'c 1ifi)thiv;'1(i1%,gsst tiitrol)h l l il l il .il Inl l-lccl p mrgial- c(ii Ili , i sli hlliqil illli<.s. 

The varihc oil"fM I( lu-II- rl ,li l-I b\ slpc( M~lisi ii l tilliis \%.iit,p~ropo~lsed( byi
 
IBiiluh'andi Kicmi (Il')72, 19t71/)andi~ Kc'i 
 r/ al, (1972). It hais beeniu
 
rl'logiilsc h I":\()*,, 1llfi.Il 
 mt 'if ll I" ln,,i(i R c'slm icesr,\,,hi(Ihhais
 
I'rC(
lilllll'IIA ) t ll l i- I %ai +mlis 11i~ilimi
l Ins tilttins ill the'irulliwlli,I1)
V'xp)<loandlilt~l %cil.llIcs~ (d'11llill i' illinilult. (Scr'il spc I'M{ ), 1977, lt-rilc(
 
r r'itl (d1lhich lilhI 
 Ihv.n 
Appendiilix 12. ) Sonlicl (); thu'sc Iiisiilimiinsi, w lh 

tif.llo ci ng:'ii illlillc'lidlalionls ;ili'shlo vii herlc ill 
mlihl (~()1.l' 1iand dislribltl. sceid 

oil sIhtiltihidct 1itl
xi i liilscrv i( 's and t ' design1, ai,ssrs.litciil,aililk'sis andi~ 
ililf'i'lru
lcillmil 
 mlilll ivc,1'vahiali<oui e~xperimentiis. I lllwtvci' dhespitil . 

http:1llfi.Il
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clear theoretical advantages of such centralised programmes, it is widely
recognised that top priority in general research must he given to strengthening 
national institutional capability; such national institutions must be 
approached first to see if they are able and willing to make collections or give 
other support to networks of recipient countries. This is the anproach taken in 
the FAO/IBPGR progranne for arid species (FAO/IBPGR, 1980; FAO, 
1981c). Further, miany countries are becoming increasingly concerned at the 
exploitation of their genetic resources by others, particularly when commercial 
seed and breeding companies are involved; seed export may be forbidden to 
protect local trade. FAO is curiently preparing documentation for an 
international agreement on gernplasn distribution. 

Among the seed suppliers is CSIlR() and aniong the trial coordinators is CFI 
which originally concentrated on industrial plantation species but which is 
now begtinning to include niltipurposc trees for I range of tropical and sub
tropical site types. Lists of species and sources collected by these and other 
institutions have been given inI issues I - 11 of FA('s Forest Genetic 
Resources infomation (FAO, 1973-82); a summary of progress in the global 
progranie for improv dise of forest ge netic resonureets (FAO, 1974) was 
given iy Palhinberg ( 1981):

"Based on the priority lists drawn up by the FAO Panel, exploration 
and collection followcd by the establishment oft centrally coordinated 
international provelance trials have to date been accomplished for 14 
tropical and 6 Mediterranean or sub-trriical species, J'iz. Aariarra 
ano,'ostlifaz .-I cumni,'hal ii, ,1. hur.ieinii, Cedn-la odomraa, Eucalrptus 
caina(ulirsit, E. -':troticta, (;ro/iua arborea, l17nO can/aea, 1. krsjya, P. 
Ynerbiii, I' patulei 1'. £carpa, 1'. /ipeu1, trobs, Telctoa g'andi, Pim.1 
ha/pvn 0i, 1'. Dritatm, 1'. rdarica, :,li 1, 'phaloninC. I'jnnt rdiata,1. Inuri'cata. 
Progress is being niiade oil the exploration, (oll'ction and (listributi iol of 
a nutmbter of ttlie' is and gencra, C.,. ,lrcoiemea spl. Trmiaiiaspp.,, 
,lcaciaaneura T. (uil/t iarm0,, ma ntti4 ill, (.ordia alliodora, Eucarlptus 
deg/lupta, A. utr la/hi/,A' £,bhul, E. c and spp.,dei/ea/cni (.'dre/a 
(SUpplellicntary folh(tiuns); plans have also bee tnade for the 
(llh'ctiuri/ecv;ootio of Sll(.' additional species such as Piniv chiapensis, 
'. cannritn i, Pro mti spl). and l eucacon /eucocep/hra. Through the 

activiti's of' IU1'l-(), gol Jiroigrcss has l)e In;ae in the collection, 
distriliut Iol and evalu;tiitin of tiInratc spwcics, cspecially North 
Anierian ( iifrs lnd lqduln Spl)p. l)(cailh'd biological studies ale being 
'i(lioii(rted on a niinlieu of l liiiially it poiirtaliI tr pical Slicites, e. 

,,l izahiiSpl) . and "I#rip/oth/ m S/l)." 

EXISTING INTEIINATIONAL COOPEIIATIVE PROGRAMMES 

Although soilowl of hcsc sl)t- ijs cily have' polential as inullillurrpost. Irees, 
then apipt-iielr b Iii iirently ll\ 'ight imajlor iiternational collaboratiVe 
proigrllilict s wirli NIPIs (altigiugh iialiV instiinliins have lilatcral aidilli
mniniiilaltral .lrrangelli- ii lr iIhr txiiagi-' o grillplasin,wf t. CSIR, 
Austrialia, ot-i I provision (its-rd of .Austtr;ilian i)t'lics, Texas A and 
Univ'rcSitr y fill- seed of A rnit;Inil'oo ii'p ic', aind (AIII;., Costa Rica, fuOr 
such splCitu' as r'n -1.'rFinn, (d/itid ila Int,a. 

I. Persmisial (IIlll 'lil ,tlrl.1 (,1 P Khlu i \t[)1 Islkv , Caf-sat .rg srti,li ld-. h Inlstitute."lr'as A and 1!nivrisiiy. (anllusNiS Ix 218t, Kintsvilh.. Te~xas, USA 

I 
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CFI
 
The Commonwealth Forestry Institute, Oxford, 
 England, has 20 years of
experience in the exploration, conservation and evaluation of industrial 
plantation species, particularly tropical pines (CFI, 1980). Recently it has
added a proc~ct for arid zone species mainly from Central America, including
Acacia caven, A. dramii, A. pennatula, Atelia herbert-smithii, Caesalpinia velutina,
Calliandra calothyrsus, Crescentia alata, Dip/iysa robinoides, Gliricidia sepium,Guazuma ulmifolia, Leucaena leucocephala, Leucaena shanaoni, Senna atomaria (syn.
Cassia ,raarginata), Parkmnsonia aculeata, IPithecellobiumn dulce, Prosopis juliflora,
Schinus molle and Swietenia humItis. These are being treated in the same way as
the industrial species with collection of detailed site data at each seed source,
central taxonomic evaluation, pr.,\'ision of seed lots with designs and
recommended assessments, the offer of assis..nce with analysis andinterpretation, and the maintenance of a computerised bank for data and 
billiography. 

CSIRO
 
The Forest Tree Sed Centre of the CSIRO 
 Division of Forest Research,
Canberra, Australia, has been concerned with the collection and distribution
of Australian trees since the early 1960's. It has cooperated with international 
orga nizationis sich as [A) and IIBPGR to samtnple the gene pools of inportant
or potentially valuable inultipurpose trees including species of the nitrogen
fixing genera Aacia and Casuarina.The CSI RO Seed Centre maintains a seed 
store of several thousand seedlots of Eucal)'ptus, Acacia and other Australian 
genera which iare of interest orl developing countries. All seedlots h ave origin
data and are ested for germiaiktion before being dlist ributed. Tl'he staff of the
Seed C'elltre also carry ou1t research into genetic variation and various aspects
of seed testing and hanlling. 

CTFT 
The Centre Technique Forestier Tropical, Nogent-sur-Marne, France, is a
French (;overnment company created in 1950 to carry out research for
tropical and sub-tropical regions. CTFT is currently collecting seeds ofAfrican hardwoods (Acacia spp., Aucoumea klaineana, 7erminaliaspp.) and it has
been involved in the last ten years in several explorations and collections of 
provenances of tropical Australian hardwoods (about 150 species including
 
more than 100 eucalypts) and in Indonesian Eucalyptus (E. urophy/la).

In most countries where CTFT takes part in research activities, sced sources
 
have been boill upl) 
 locally for the lilloS iiportaint spwcies (EucalYptus spp.,(;reelnM, arborca, l'inu, splp., "'ectona grandis). Inproved seeds are produced in
seed orcha;Lrds for some species. Conserv\ation staiilds have been established for 
ill)portant African hardwoods (e.g. 7erminalia supera inthe C.ongo). 
Seeds are (listributed ev'ry year to mo(1re thtan 25 countries, about half'ofthem
being in the African (continent. Over '40 different countries received seed for 
provea!nce trials organized tiriough FA() (e.g. E. urophylla). Such studies arecarriel oil with the collaiboration of' the LAiboratoire Ie Phancrogarnie of the
M'useumi Naiotial I'llistoir' Naturelle, and the Laboratoire do Physiologie
des Org!ines VWgktlaix apr's R(colte (P(OVAR) off the Centre National de 
Recherche Scieiulfique (CNRS). 

Permitl'n CTI'lT staff are involved in the research prograttnes of ninedifferenit coUilries. In all these countries a large number of species (both 
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native and exotic, industrial and multipurpose species) have been evaluated or 
are under evaluation (species/provenances/yield trials). 

DFSC 

The DANIDA Forest Seed Centrc, Humleback, Denmark, is active in several 
topics related to this Workshop. It has been responsible for coordination of the 
establishment and evaluation of international provcnance trials of lectona 
grandis, Gmdeina arborea and Pinus merkusii. DFSC collaborates with FAO and 
DANIDA project., involved in establishment of conservation stands of mainly 
tropical pines. Seeds aret procured for research, i.e. frO+ supplementary 
species/provenanct trials, sced studies, etc. Seeds are also procured in "semi
bulk" quantities Ior titure seedI production stands, conservation and pilot 
plantations. The obfjectivc is to miake available seed of' irove naces already 
identified as of high potential for plamting in quantities adequate for the 
establishment of up to about 500 hia worldwidc. In choosing species particular 
attention is paid to the needs of certain south Asian countries. DFSC will 
compile and (listriblutc inforitation on seed hIldling techniqtuCs, including the 
proluctiol of' a goide foi sCd hamidling and scparaite species leaflets for 
selected sl)ecies. 

FAO 

'I'he FAO/II BP(R pritect on genctic resources of arboreal fuelwood species 
for the immprovemenit of rural iving (FAO, 1980, 198 Ic)deals primarily with 
f'elwood, but many of the speci,-s will have other uses including fodder, fruits, 
poles, nitrog.n fixation ail soil stabilization. The collections planned and 
colphlteol ;'e shown Inl'lablt 3; the natural ranges ol" the species are detailed 
inAppendix iii. 

Although cenitrally c'oordlinateod byIFA , with recostmenoled standardised 
proIce ultrs, collection of tle sced and lt'rl-ritltto inatcrial is arranged by each 
host country, s.ed is stored at ihe( l)ANII)A Forest Sced Centre, and 
taxonomic i('scarlh is 'omtrac tcl to spwcialist institutions. 

IUFRO 

The Itetrnatioml Union of Forestry Research Or'ganizactions isthe world's 
formtmi for restar('lirs inIfbrestry anld fortestry lrWluLcts. Its members are 
reseam-cli institutions (approxitttely '01) in 93 countries) which pay a small 
anmual fi-c for vach working scientist. Each institution rcceives copies of 
IUFR() News fin- tac'h of lie staff fbi'which subscriptions are paid 
(approxismatlely 8000). 

IUFR( ) aitivitit's gromtLpl into six I)ivisionis (c'l led Iy a Coordinator 
'Ind oo( or two l)'cpsity (oordimators), withiin tach (if which thre is a 

hier'archy of Sub j (;roups (Leadcr and I)eptty L.eadcrs) and Working 
Parties (C1iiriamn and (Co-(hairnem). 'l'hest Working Parties may have from 
10-30(0 Inmilors all ttucerned with a coniniot plroblem or programite. Inter
divisional Project (Gooups (I'eader and l)e-puty Llehrs) as well as inter
divisional icitilgs provide insteractions hetweemi mt1ajor disciplines. 

Tlhe businiess and orgamization of IUFIR() is cotducted at the'. quinqutn<ulial 
Congrcss anl mlanaged bevtwen C(im'gress('s by ;ai Excutivc Board (some 25 
)ivisional Coordinators, Rl'nmty C;oordlinatotrs ancl Regional 

Re.-prest'ntativv's) governed by ai Ilnternational Council (made up of a 
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representative from each country that has more than one member institution, 
and meeting during the Congress). 

Until 1972 there were no research groups dealing specifically with tropical
problems anti prior to that date there had been only one or two meetings
outside Europe and North America. Since then, however there has been an
increase(] awtreless of (hetineed to incorporate members firom developing
countries in the operations of' IUFRO and of the desirability of arranging
meetings in the developing countries themselves. This culinted in tie 
passing of a special resolntion at the last IUFRO Congress followingdiscussion of,the review Ufresearch needs p resented by World BanK and FAO 
(19131). 
A comlhlplete breakdown of' IUFRO's struc'tnre and officials was given in
IUFRO News No. 36 (IUFRO,1982). The research units most relevant to 
multipur'pose trees are listed inAppendix H.
 
IUFRO dots not 
 have' fiuds (other thani the small annual membership fee
which covers the cost of pr'inting and iailing the regular News); its relevance 
to 1brestry rcsearch and developiunt.t l rblemts depends on the enthusiasm 
an(l activities of, its inlividttal scientists and tile financial support they receive
t'ront their h(onme institttions. NeveTtheless IUFRO(has l)eei highly effective in
solving profblcits through (coorlinatedc researc , I)tbllishing manuals and 
monographs on sel-cted topics or species, organizing training courses, and
keeping scitntists aWa of' global ptob1hs anid progress through meetings
andi tlt. publication of Ijrcct.ings.(lir 

The World Bank and UNI)P have' fhnded a special coordinator within 
IUFRO to it('ase II -R() pI~rtm'tmdtr a('tivities itt support of' forestry
re'search ini deverloping countrit.s. T'e amllcohmtetnent of'this position is shown 
inAppetndix 15. 'I'llposition will be for two ycars in the" first instance as an 
exploratory pi-it'od and direaficr, if' it proves successfttl, additional funding
and donors will bc sooght ogclhttr with tieans of' generating funds internally
 
within IUIR() itself.
 

NAS 
The National Acadcmy of'o 'fcien'esSti)ports research and development of
 
mllutipultrpose tl'us in] two ways:
(i) Firstly, throtugh its Research Graits irogramme, NAS is assisting some 

II "granter" institut tins in trials of' hsgttininous woody species and 
assessiitctnt of thorir itrI-ogel fixation capacity. Thtc institutions and 
proluct't titb1s tt.e. shown it Appitndix 13. 

(ii) Setondly, N.,\S has spomsored trials of tiany slwcics (Appendix 8in) inseveral (uomtrines of thw Sahtel 'egitm. ()ie of' the )roblems is the lack of
gitarantued lif (I tile field trials, a problem that is ('oittiiion to all field 
explei.'wii ts: titother is tIh'lack of' plamed 'entralised evaluttion. 

NFTA 

lth'NitgcIn Fixitg 'ree Assciiuimin, alwaii, (which was nainly

'esptnsihhlt it tiheIelhagii 
 Itctin rf, red to fi't'cemttcly tbove) is a non

,pIlitjit Ihlicly sulppomted ctorpr'ation witlh ntarly 1000 ttitbeim,'s each (ifwh\oim)I pays a small tantal subscriptitm. Its ptpse is to e'ncourage
iilierni ttital resar'ih and developiment , communication, and utilization of 
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nitrogen fixing trees to provide improved fuel, fertilizer, forage, food, fibre, 
forests and other benefits. Inter alia it publi;hes research reports (e.g. Leucaena 
Research Reports, Nitrogen Fixing Tree Research Reports), sponsors 
workshops and seminars, and assembles, increases and disseminates 
germplasm. Under the stimulus of Professor J. L. Brewbaker, an agricultural 
geneticist, N FTA has made great progress in the selective breeding and testing 
of Leucaena but attention is also paid to otlec woody leguiles through 
comparative trials of the species listed in Appendix 8i. 

NFTA is closely associated with NiFTAI. (Nitrogen Fixation by Tropical 
Agricultural L.egumcs), a team of University of Hawaii scientists contracted 
by US 4.II) with the goil of increasing agricultural productivity throughout the 
tropics by promoting tmore effective use of the sytbhiosis between legumes and 
rhizobi. in p~roduction systeits; NiF+I'AL con(htcts an international network 
of leguote inoculation trials and maintains a large library with a copying
service. 

N FTA has also ecen associated with the I'coioniic Botany Laboratory of'lthe 
USDA which, inter ala, maititains computer-based data banks and 
bibliographi,'s on the ecological amlplitude, uses and literature of legutues (see 
e.g. Appendix 8p and Oakes, 1982). The futute of this laboratory is currently 
under discussion; although it was established in support of US agriculture, it 
has great value to other couniries and its (lata bases should be maintained and 
extended. 

GERMPLASM ACQUISITION, EVALUATION AND
 
STORAGE
 

SPECIAL CHARACTERISTICS OF MULTIPURPOSE TREE 
GERMPLASM 

The various soures of filibtiation listed in Table I referred to 2000 species 
(shown in Appendix 8) in nearly 100 genera and tiany families. It is thus 
impossible to generalise to the same extent as is possible, wilh increasing 
degrees of relevincc or precision, tur various subsets of industrial plantation 
species (e.g. piniftrs/pines/troilornes eucalypts/tr)pical eucalypts/arid 
zone eucalypts). Multiptirpose trees may be found for a wide rioge of uses on 
a global range of sites. (Alhough the bulk of tlis docunent is cot cerned with 
tropical and sutropical species inainly for devehling counitrei's, it shmould not 
be forgotten that sotie species liavc multiple uses t teiterate regions and 
that their levelolmitenit mayibe stb.jeccl to the saito! constraints.) 

Clearly the first characteristic of NPTs as a group is ilmeir inter-specific 
variability not only in terits of' taxoo(mty but in treins of' the information 
known about thmei. Son are extrcitly' thoroughly researched from their 
(listril)utioit, taxonoittic, geletic, )ree(ing and titanagerial aspects (e.g. 
Leucarna /(ucf'/JPhala; see NAS, 1977; Brewhaker 1982, 1983). Others are 
virtually utkiowit f'un any of these viewpoints (including miany species in 
Appendix 8 which iimay have l-ein listed by an individual worker (n the basis 
of, casual olservatiomn oft use in natural iabitats it of' p)rfotrttliallce ill a small 
int rodtuction plot). 

It developing st'atlegics for the iml)rovedl use of' Imultipurpose trees (see last 
chapter of' this documoimt) it will be difficult to identify reseach topics that are 
conillmit to all species ot even to a large number of' species and it will be 
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equally difficult to rank species in order of priority for attention in different
countries or on varied site types. Excellent starting points for the latter are of 
course the "A" and "B" lists of the Bellagio meeting (see Appendix 8q) and 
the FAO/IBPGR set (Appendix 8). 

ISSUES IN TAXONOMY AND GENETICS 

For many species the taxonomy and nomenclature are not in doubt. For 
others, particularly the larger groups (e.g. eucalypts and legumes), close
phenotypic sinilarities among species, variation between trees and between 
populations within specics, hybridization between species, lack of knowledge
of the plasticity of some characters, and uncertain records of origin of' 
plantations make identilicatitn, classification an( nomenclature difficuIt. 
The following extract I'fom FAt) (1979) summaLrisCs the current taxonomic 
situation for cucalyl)ts:

"For many (lecadcs therc wis discussioln about tilt- ability of eucalypts to 
hybrid(ize and whether certain name.s referred to stable species or to 
hybrids. Sonic taxa were regardecd as hybrids by field collectors, yet
natled as stable species by re-sponsible botanists; at other tites botanists 
were relim tait to recot'clize pllolltions which appeared distinct in the
field. Solle' of the difficulty was ctused by clinal variation, where it 
species p+oplulation gradually varied from one district to another or froim one altittdt to another. IIIany one place the population seettled to be 
stable. This calisu'l soil)( confusion in tlolIl('tillre. Moreover, there 
was uncertainty whether sonic eicil ypt talv should he given specific or 
subspecific rank. 

Great hlp it) resolving the relationship ofltaxi and tile ltletstiool of actual 
(r potential hybrids his betl givel by se'vvral sciilltists who have 
experill('iltally inllipullted crossings betwe(ii eicalypl species and 
have (leilolilstra e l, by sorting (lilt prog(tlly, that ct-rtail sus)et species 
were, in fciae,of hylbrid origin. This work has shown which eucalypts are 
likely to hybridize lnidthose between which fhybridization is apparently
inll)ossiIleh. Tl' work lias deillonstrated that the potential for 
hybridization ii tihle gelis is 'lrilllls. The Ireason that liybridization is 
not lli )rt'rlelit ill Alistrali~l is that sp)ecies btween which 
hybridizatioii is likely to take place are separated by considerable 
distances in ii Ilar,g.conliltnl )r by differetit flowering times. 
Particularly siltce the Selonll ,o rld War, lilalyV cillintries (if the middle 
+ilindlower latitudes ot(It %vllrldhave planted i variety (f Australian 
cticalypts frmll widely separated localities of iatuiral occurceli within 

of llh 


(tossing of species is taking place.
 

close ralge (.;h otler. It has bc'coliil)l)'arilt that significant 

]lascd oill .t('.tclsiv', restarh tio
woIrk 1)i1 Abilitl ininiltulaite 
hybridizatioii, ilI a vast litiit II fiel,work tlroughout the 
Ausr'iliitlltleti t in, ,ijaceit islalnds, Pryor ln I(Johisoti (1971) 
pllish'd ii lhissilialioi if (ucltl)is ill which thle' gclls Ltual'ptus of'hIlrit i a'n Illhscly Ielatt iis 'lngo/Jlta of ( ihl are coi)ined.tlic t' 
Th''llissificaitoil divih('s tllt' gents Euca/;'HO int) sWve SUgenera with 
sections, sulbseries, sul1erslxci(s, Sl)(cies id subspecies." 

Ali analogous stitlitlary lor th Ilgumes may be taken from Allen aid Allen 
(1981 ):
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"The enormous plant family Leguminosae, with a worldwide 
distribution, has a currently estimated 16,000 to 19,000 species in about 
750 genera. In economic importance it is second only to the grasses,
Gramineae; in size, only to the Orchidaceac and the Compositae.
Taxonomists conventionally have divided the family into three clearly
distinct subfamilies, Mimosoideac, Caesalpinioideae, and 
Papilionoideac; division has been based mainly on floral differences, a 
concept adhered to in the generic synopses in the present volume. 
Although some recent taxonomic restructuring has accorded full family 
status to each of the three subdivisions, as Mimosaceae, 
Caesalpiniaceae, and Fabaceae in the Order Leguminales, this is a 
matter of choice, for, whatever their rank, the distinctions between tile 
three basic groups are clear and universally accepted. The current trend 
for the elevation of subtribes to full tribal status has served to improve
the demarcation of previously ill-defined or controversial genera."' 

Among the most widely useful woody legume genera, Acacia and 'rosopis,
confusion exists in several tropical species with invalid subspecific and varietal 
epithets (but see Bu rkhart, 1976; Duke, 1981; Greaves 1978, 1979; Polhill and
Raven, 1981). Sometimes the same species is called by two difthrent names in 
different countries, e.g. Acacia tortih's in India is A. raddiana in Israel 
(FAO/IBPGR, 1980; the FAO/IBPGR project plans to provide adequate
material for clarification of' some of these issues). 

Even for groups in which classical taxonomy at the specific level is not in 
doubt, for the vast majorily of )otentially multipurpose trees information on 
their intra-specific variability is lacking. Range-wide collection or study of 
herbarium specimens has not been undertaken and taxonomists have tended 
to ignore the variation seen in introduced, planted materials. To some extent 
these may be attributed to lack of trained taxonomists, lack of resources for 
expeditions and herbarium work, and lack of' appreciation by foresters and 
agriculturists of' the implications of intra-specific variation and the need for 
unequivocal identification (for germplasm collection, evaluation, 
management and future breeding). 

For both the taxonomist and the geneticist an important issue is the natural 
breeding system of the species. For common industrial species such as pines
and eucalypts it has often been assumed that outcrossing is the rule yet recent 
evidence indicates that selfing may occur at rates up to 10%. In eucalypts

outbreeding is favoured Iby mechanisms operating at two different
 
developmental stages, reducing the degrees of self-pollination and self
fertilization, but selfing does occur (FAO, 1979). Selfed seed may be inviable 
or seedlings less competitive. 

Most tropical trees including legumCs appear to be cross-fertilized; atnong 43 
species of' nitrogen fixing trees identified as economically important, only
Leucaena leucocephala was found to be highly self-fertilized (Brewbaker, 1982;
Brewbaker and Styles, 1982); it is polyploid and hybridises with several other 
species, although this of en yields sterile hybrids (NAS, 1977; Brewbaker,1982). ''here are indications that at least some species of Acacia do set 
considerable quantities of seed by self-pollination, e.g. A. dealbatal. For many
other ftamilies inforemation is lacking oi the complete breeding system (see 

I . Prrso A ('a omunicatimu, Niss I. K,'nrick, NI.Sc.. st,'dit, Sfmht ol' tany, Univ'rsity 
1 Melhournte, Australia, inluding extracis froumrthesis shown in Appendix 16. 
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Burley and Styles, 1976) or pollination vectors (see Regal, 1982). Without 
such knowledge optimal sampling can not be planned for either genetic
 
conservation or evaluation anid breeding.
 

PROBLEMS IN EXPLORATION AND COLLECTION 
The practical, administrative and political problems of' seed colleetion were
 
described by Kemnp (1976); these apply cqually to industrial species and
 
multltipuI-pose trees. Issues thai are particularly relevant to the later, especially
 
tropjical harlwoods, inluhding thillbll(wing:-


Distribution 

Therte is ot11ena serious lack of information oi Ihe (listribtliioll d extent of
 
geographic (listinciion !be etni populations within ilenatural r;ange. This
 
olbviotusly adds ti)the te anl cast tficIll exploration anid necessila: s prior

sealrctes 110'itt;Ills, prior ()'r'esl)ondelict. with local profiessional stafl, and field 
discussions with rural populations. For studies of' indigenous species a Forest 
Service should eitcollrage its stall to olsert've and record the locations of
 
species. 'i'alrobletm ol explorai of exotic stands is consideredt 
 below unler"'Sallpling". 

Phelology 

'xpeditiolls for coilhcionl clearly need prior information on tileseasonal 
periodicity atd(Itie aonttal Itiuations ill flowering and seed production anti
il leaf phenology (fo6r taxonotmlic collections). Again local staff may help but 
they i1,I),'expet'rielce Ilie irOllems of taxinomy anti nomienclature discussed 

aboe. 

Timing of seed collection 

It is preterable to collect only in a year tl'abuldalt seed productioi since this 
ofter's much giiate, ret'do otactioni in the choice ot stands and trees, as vell 
as the i)os!ihility af oblailinig more seed a cost.ftor giveti Crop assessnents 
inacc a few totllhs belore harvest, by rteliatle and experienced observers, are 
usetful and lllci. prgrcssively improved in accuracy if'they are later 
c'omtpared with the actual quantities ofiseed obtained. Visual assessments from 
the grtuntd can Ie very imprecise and it is oflen pretfrable to climl one tree in 
a group and tuake an cstilate based otieach clinbet tre anti its immediate 
neighbours. By this rltealns specimens call also he collected that will help to 
deterltinte (he stago of d'velopiruent at' tiec crop and thus tiletiming of tile 
coliectioll. 

Vhen alt tilit ' Iocollect roi'v( iiint saml)les ovet a wile range the total 
tiut' allowcd by illelength ot Ithe ft'uiiling season can beIa severe constraint. 
l)etertiuinatiol (t"tl tuost al)l'rop'iate seqteuce of collectiig sites, to take 
advantage )oth of* dif nletects itl fIruiting tithe and '!so the available means af 
transport betweeti sites, cai be a complex prollt'm. Adverse climatic 
'ofdilions may greatly Ahl('' ie tte needed at :Igi\'t site, by hampering 

travel, collection and see'd extracliolt. The preparation of,alternative plans to 
ir
t'( such ctingenicies is particularly important when syttInchronization of 

work Ietwce, selentirte collection teams is needed. All parties should know in 
alvat'e what alternative piragr'altItile will hecadoptlted if'til tining of tilt 
ref't'ed prtogrammiue cannoiat be tollowed. 
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Sampling 

If the resources and information available are too restricted to permit comnplete 
range-wide collection in one year, there are advantages in collecting from 
widely scattered points across the entire range in the first Near, thus gathering 
much additional infornation needed for more detailed sampling lter. Such a 
procedure may reveal some populations in danger of extinction or severe 
genetic impoverishen t which Can (then be give n priority for in sit. 
conservationi or for collection of reproductive inaterial. Repeated sainpling of 
any stand in two or 0noreyears is desirable to ensure a greater nuiter of' 
parents contribute to seed productioin and gencti( representation. 

Methods for the sanpling of stands and trees were described by Kemp (1976).
 
The pattern of stand sampling, whether systematic or random or str;ttified
 
randon, depends oin the continuity or discontinuity of' the distribution of the
 
species, the evolutionary liligratiol liathiway of the species and the location of
 
comMUlnication SystelIts (toads, rivets, airstrips, etc.) Many tropical species
 
are found only as single trees widely seIatated fIroin the nearest breeding
 
specimeni of tHie saite species, and they may be self-pollinating, in which case
 
there is no "stand" to be considered( and the seeds may be kept separately by
trees or tnerged by sites depetding on the obiectives. 

For both eVa1luttio aInd co tservaition it is desirable to capture as iuch as 
possible of tie potential valuable genetic variation within a piopulatioi. For 
inost natural origins there is 11o estimate of population genetic variance and 
therefore large muin Icrs of piarents should Ibe sampled for security. The 
general IBPGR recoinined:itions for conservation collections (Hawkes, 1980) 
state that seeds frotti 50-100 individuals should be bulked to represent a 
populatiol and, fi olltcrossing, leterozygous species, this procedure 
adeqtoately sa h-gua 'ds aga inst I loss oftallelcs (see BurlIy alid Nanikoo ng, 
1980). For evaltatiol, however, Itis preferable to keep patrental identities 
separate ifresotrces pernit so that replicated field trials provide inforiiation 
on varianice within t.;well itsbetween populations. 

Derived provenances 

The evaluation of the genetic variability of a species is nornially concerned 
mainly with cll]ections liade ill the natural range, taking account of 
environmental variability and httnan interfcrence within the range. This 
interference, whet her egenic or dysgcnic, itay move the population genotype 
away froin Vll waould be the result Of purly natural selection. In some cases, 
where trees are plated oi Itritns within the natural range, a low level of 
selectioi iay occulr leading towarcts thelevelottnt of local land races. 

Where the species has been planted olutsildc its tiatutral range as atnexotic, local 
•:election by nature and by 1i1,1i in the hew site is iievitable, again changing 
the population genotype. Such popullations are derived prmnenances (its 
opposed tonatural pro(vealnces or origins - sec Jonies and Burley, 1973,
shown in Appendix 17), an( should bc sailledl for evahution, adding to the 
samplinig costs. l)etenlilting the location a11d genetic history Of' Slch 
populations is difficth pitartictlirly whetn seed SOITce records arei not kept an(
when so itany haphazard introductions and seed inovecniets are nade (sec 
Annex 5.2 to this docunlent on the activities of' non-governinental 
organizations by Buck). 
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PROBLEMS IN EVALUATION 
Evaluation normally refers to the design, analysis and interpretation ofcomparative trials of different seed sources (species and provenan ees) but italso includes the taxonomuic and ecological studies of the natural rangediscussed above. Certainly the locational anti ecological f'atures of the naturalSOl, are tl;e(l to ilntrpett variation olcrve(l ilfiel(d tnials utnder exotic 

Approprite set(tietices, designs andianalyses f1or species ani p)rovenance(' trials were lescribe(d Iby hneIt'y aidn(I Wood (1976) largely flr industrinal pltatation 
species. Sollet. ex'rimnttal approaches to stud'ing multipurlpose treesdescribed illthe"ICIZ\F/NAS/CFI aremanual now illpreparation. These includeal)lraisal of'existing (laa, evaltltioll of' ecological situations where existingstands of, Illature sp)cs aIre ineillititely available, stludy (f single IICesintro)duitli ll agriClltura'l ss';'SIIls, and bi1f(rinal expleriments; theseexl)eriments in(lud' speci's elimniliion trials, ficld tiials of, survival alldvigonr, pirlrnan(Mc anid nlanagelrictl trials, and, (eve'ntually, experiments
with IagoftweStv SsystIlls. 

Design 
For many' of tIe. nultipurpose trees consi(dere(l here there are three major(sign problhhms. '' first is the lack ol'inlorniatiorn on variation between and\vidin po )tiuatiolls and, oftell, sires. Te lnicaily this ilnhtrllnl itiolt is nlce'ss;lry
to obtaill 0)))tintll1n1 precision and i t'll(NC.
c Illpractice robust designs such asrilllotlllist'(l btelll used withi large plots (mnanv trees per plot).locks are 

scct l(lly, I gi(' I ('NjUitll(.tt IllIt\'Inc(lude Itally 
specsits or piovtnances illwhich Ilnt i.i:ltx (lrsiplls tosuch as lattices IllV he (besirable obtain

reutiirei )1.(.tIsi(mn bll 
 ie(. ut(ullirll't st(allse of, their ctpl)lcxity illlaoili, imlltii(tltl('tt aillanallysis. A ce traliscd l)ect with exl)erienced staffI;ll(le(jtit, staltstilal andtl tuiit, support nay be able to deal with such

etsigns \wlhereas ;aiindividual nes;irclh worker in ;IIural situati)Oll IMIy it){.3y(o'iinauiigg(hedo' igvi anallysis (4 a large niubller of" ',l.rill 

cetntralis.i )tailill
igel cy Illay ;ils() itifi lti(allot oilthe exit-ll andtl sourtces of
genotty)t' - t'lirvtlollotll intt('ractiint (see Bialles 1'l(f., 19812).
 
'hirdly, wh(l. tItatty gert.illl)];Isitt surices arellilvlved, tltey'ay be at different

sl;lg.s ofdititfrilnatio and generic developmietu or have liffe ent 
 breedingsVstIls hece vaiatill(', ,. it t.or two bred varieties of' Leucaena
/hiucote'p/ia/a mtay be ((nial)ire'.( with Ibulkl. wild type collct itons of other 
s1)r iottsn lot v Ii s tested or (IItl'rlt aml llns of,sc.(Ioft rcplicit ion Ininavit In' (legirCeoI'sliltc lots. IlIt these cases thelattgltii(tt.( desigls descril)( by
Fed eit titi;R altlah ral (1ad75)aicl 
 Hr6wf taker (1978) may he uselitl. 

Assesimcnt 
Th'e piilticlitrobI)l(mi illasstsshll inthtilniptpose tres is imlulicit illtheirn;iic. If they are loirirult phl'uses, tnlitiple (ltiat'l(lrs have to )' assessed.

,I tllv ;Ite. i()tresrt'rs (
oItiltm's' tot fiiniliar to i.fiiagc or I'ruit yield, Ilitrogel nfixing iapiicity) tnot toiagriclltti'sts (r.,'. wodly biol lass, ftelw imnf or charcoalyi'ldl and properties). Mhtlhotls of sampling, IIteasItrincrt' (laboratlry or field)ind analysis still have tlbe ievelopeul ltr some traits. Ai 'xttnsivc list ofchirat-w'rs to he assessed is ilnhle ili the l( :RAF/NAS/( .I i;;mal ill 

preparationt, itcltuding claractt'rs ofh eitvlIVirolllillt as well as ifte plant. 

http:NjUitll(.tt


22 

Apart from the simple problems of time, cost and skill in assessing multiple 
characters, a major problem is their compilation into an overall index 
reflecting the gross socio-econonic value of each seed source for each site. 

Management 

One of the dangers of publishing lists of' species such as those shown ill 
Appendix 8 is that many of the countries or organizations interested in testing 
them may have no experience of actually growing them. Seed treatments, 
nursery techniques including mycorrhizal or rhizobial inoculation and field 
management may be either completely unknown or different between the 
different seed sources in the given experiment. 

Although a central coordinator can provide general advice, local techniques 
should ideally be developed before comparative trials arc established. Yet 
because of current pressing needs and cnt husiasm many species trials are 
proceeding before sufficient silvictiltural research is completed with the result 
that species may fail not because of inherent unsuitability for a given site but 
because of in p propriate treatment of managerial piroblenms (e.g. some of the 
sites in the NAS Sahcl trials'. Another problem with lists of species is that they 
are of no value it no seCd is available or there is no infrastructure for its 
procuremn t.re 

THE PROBLEM OF WEEDINESS 

Two l)roblems often arise with species that are introduced as a result of current 
fashion or enthusiasm (tie "new" or "marvel" tree that is intended to solve 
all our problems); one is simply that the species do not live up to expectations 
through incorrect cho(ice of species and provenance or through poor 
management. 

The second problem is tle highly successful adaptation of an exotic species to 
its new environment to the extent that it flowers profusely and regenerates 
abundantly, spreading as a weed to areas where it is not required (agricultural 
fields, pastures, et(.) Well known exanIl)les include Opuntia in Australia (for 
which biological control has been developed); Robinia pseudoacacia, Ailanthus 
alliisinta and sonic eucalypts in ihe eastern Mediterranean (Greece and 
Turkey, often spreading vegetatively); Ficus an(l A'Idaleuca in Florida, USA; 
Acacia in South Africa and Queensland; Lantana in Africa, Australia and 
Hawaii; Prosopio in India, Pakistan and USA. Leucaena leucocephala is being 
closely watched in tI e Philippines. 

SEED SOURCE RELIABILITY 

The various types of seed sources (natural and derived l)rovenances) were 
discussed above and in Appendix 17. It is ooe thing to classify sources; it is 
quite another to guarantee their authenticity. Further to be meaningful the 
results of a comparative study iiust be seen in the light of features of the 
environment of the germiplasn sources included in the trial. It is therefbre 
inadequate to namime only species or country of origin in seed supplies. 

The control and recording of seed origin are discussed below under 
"Gerroplasm certification" (see also Appendix 17) but far more data on seed 
origin are needed lot evaluation expe riments tihan for routine germ plasin 

1. 'rs~d al C(Illmtili2 i , .A. (;fizmt ri, B(STII), NAS, \V;ishingl I)C, USA. 
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movement. Such detailed information is usually collecte(d by the coordinators 
of major international programmes (see e.g. the'descriptions of seeld sources of
P. caribaea and . oocarpa used in the CFI programnie - G reaves, 1978, 1979). 
Few tropical countries follow tie seed ceritilicatio0 svstcm discussed below dand
virtually 110 CollltIterCidl secd supl)li.r worldwidic can provide sufficient 
inlormation of) the solurc, (livil-llillents to ltacilitatt,interpretation ll'trials. 

PROBLEMS IN GENETIC CONSERVATION 

Needs for conservation 

The Ileeds to clOscerv natural reotics,d )oth for current use ,l(]fir future 
genertlills, are flow widely atppreciated (Fckholin, 1978; NAS, 1978;
Anon., 19 81 ) and st'rious tt'lilpts ate being tladeby organizations, national
(;ov'rnlults adll intternadtiolal a tliCi',s to colserve rei'reslltative sahillpIs of 
natural ccosvst.lils 51)1t. 9() IeSel-vts have dlrtdV betn established within 
the .A tt. Bi 
(F)73). Straltegis t, 11 l it lnservdtlitl of folrest genetiC rt(Sltl'C(s Wre+( 
considtertl by ',\)!UNIPI (1981). 

UN ES( :() N Ialu and sphere) prograinim - see UNESC() 

At the ot1Cr (lltd of tIlec spectml considelratle cttfrts are beingillade to
conserveT individtall plant aind aniioal specit's thal ir il daLinger of ctiliction 
(see lPrdncc adll a Itlas dal svnge. 1981; lrvor, 198 ;SVnge dlllias, 1176: 

lownseltd, 179). 'l'lltt
Inttei jtionai l Uinion for the (:li11sc'ttion of Nature 
aind Natural R'soncs (IU(CN) hi,;a'lhrcaitcncd Plants ( oinltice which 
maintalins tht l.tl I),ata Book (se IUCN c'al.,1978; S;ynge, 1981). 
Neithr (l'hIst a(tiviti(s, hw,(., ftilly takes action at the level which isMost limlortault lt-~ Iholthiunlustiil ; (idnm11ltiptorpowst lt-te '¢
s, nlamll 

safllu;irldilig till csountllts (i trt1datli lt tons witlin species and the
IlltitI'l ll c.lt f tliVl joill -1rmls ii))d loclI('(r land races. This level] of 'need

has long be'e'n ro'm.+gldz'd loit gHlijural c(rops allt 
 ollostof' thc International 
Agricultural R'sv;irlll ln.stitutes within ltu- C(;IAR syste'- Ilidintain global
ullcutiols of, wild adlt (ultii\td typt.s as wet' as wve rclativcs of their
 

splt'ifil crops. Ilwlver, itis onily rccintlv 
that dtllilerat leasures have beentakent to (115t'sl pllollois ofll fIrest tri-es, mlaily indlustrial conifers and
eullalypts, by ex stands (Rclwe, 1975: Wood and Burley,
Working I;irtv S2.02-0I Itltcinpts V, "ll1:)f,,sli11!!e such efforts. 

i'tu 1980). IUFR(O 
;mt.l 
 With
 

tlit'cxcIptlot Iof a iw nu1ltipturpllse 
 species that have l)een explored
inltcisivIv (c.1. solli cicalVylts by CSIRO; the CF:I' ind the FAC)/IBI)-R
drild zonliharidwolds; I tb* (;AT'IlI (:ciltral American Iardwo €Is).
therehaive bt't'n t() att 'ilijpts co+]hect,sl 'llilln " 10 lllat<.lialfo>l,(+(lllSVI'vatil
tl ;is 
oplposed to e'vaI~l,1ill t small tr-lal
plots. 

Subjects oIf conservation 
In c'lll l'iVitlg Ill ( osystVlllli I.it' I.Il ,tiall iltililly l)lSte'l'rV its species and
tili r llt i l'si tilllil tilal siz, ofatea reslrved ol)bviously contlrols tfli 
illlllla't ol iilividtails of v'(ih species. T'ol' l'l tiltelliie inilmlo ara (ofIl'r'st Illt'( l' t ".rvcssar'.( ml~ls aidc'qulti' IIIl bcI-t'S IIIn11oftIndividuals it c.tuirecs 
ku<owh'd.c(of Ith,i.lrltd live. Ibiohgy, ecolog.y+, p;attllt off(list riblltion and 
g<cl~l¢i<v.'l;lm ct of Ihlcspc( lics 
FI"orhll 'x(It( iudl strial nld IIItilusrposc plaialions, Slccics and 

popullliin llt-lIvl'Vtillo is 1110r1 ilpolrtulall thai IccsysItII conservatiotn. If 
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desirable species and popuiations canlbe identified fron exploration of tile 
natural range, from ad hoc introductions, or firon comparative trials, we need 
to decide what genetic properties of tilepopulations shldhl be conserved:
genes, gene fre(lucnit's, gene cotmllexes or genotypes (see Burley and 
Narnkoong, 1980). 

According to Thlmlpson ( 1979) tile. essential requiremnts for collection aol] 
I llteliance, titplall genctic 'esotr(ctc are:

(a) Ieprt'scntltion: getlic dtvelsity (large pollat i(tt)(b) Pretvention: ,gclwti(cro+sion (nuo sclhctioll) 
(c) lPrescrvaition: tnct'ilincitgritv (no gent flow)(d) Retenltioill: gcmll. licies (llto1l-equtl, distortlions to llrt'ed~lllg pattern) 
(c) (onser'vation : loligtCrill 5(l'uitv (h(\%%eitrgy illput) 

Further, llolplsl ( 1979) cnslid(I.ccd the lllowiig codiions; Should be 
avoided in collections ol pillPllt li1(i(1 as genettiC r'sollces:

(i) Simaill lll'(til(0-ilns (collected 1' RtI ll illit(d) 
(b) Selt(tilln (lllin(li or dilcte(d) 
(c) Hyblridlization (genlt. rio\',) 

(d) Uaiti;itirl;i] iteedi iltl-ils (level olf lliteorozygosily) 
(c) Iligh risk sit-vival il('(lOl's(individu;al ethtiusiasmns, cultivation in 

glassilollscs, i .) 

Methods of ex situ conservation 

Exift, ('lonsetrvatiOn call b doltbyl lge'i's with allillicrest inithe species and
 
in 1lreds tl
cilte l'il(lltilll Oi or I1illitiilli lgetlent tchnili(ues are 
suitaleli. It cli take lilt fortm of pollett stoliiag, setcd storage, tisslt uiltte (see
 
Wilkins 
 't al., 19982), i growiig pilts ill tlisti'\llt i Sall s wich 
tlnlstklves (illlyiv c',.lv (see Roclo,. 1975). \ppr priitc tchtiiquts lor 

Il(e bluR itcilil ie (totklowil tl,V IRII itipiilrlose t(.s alnll for SORmReal 
tlnla1-cqulire. (ORnsihlih ras(;ltlh (.\ Sccit s with tdIt llit 5(.lst se,-
King andh Robirts, l179).t


SEED STORAGE 

Seeds Ilay hit Storeld tt\'tl," lll l flisl iti ('olisttrvitiOt oRlshort 
lpeioilds Ut)lil (listtribltehd fior cvaltitll riils or roliti, pllntiigs. Ideal
Coilditiols li6t s l i iligll tiiiillatiol tiot i,.stilg hiavt btelngt.,rilv t aind , tlii 
delielllitil tIl illt iV it'ipt(rat spc(its bit few tropital spiecies (se ISTA, 
1976; USI)A, 197 IlldIlo alsttint of Itst;iltietid ilitillods nlot. spc(is,a givetll 
those tplllliRll to til sp( I '5 that is llartt ilaxotionlicatllv nllt'li\'il
ill)ltllyl siih ld be aidolmli~ . N clilvi\Vilietolis'ideraiib 'i tsc t'h is 

't(olilli (rcIll t illltml ltesi lift- alnd g lttst gtCr'lilltiolnl (dI valuable 
se((dlots id lUI.IR( ) Il-oicct (;llip P.0l1-(00 sitilhl li dlih It Stiliilatwl atind
 
0ooldiRitc sitesuh work. A 
 surtvey (d vt(llitllit l fillliillis for sted Itsig was 
plilishvd by ISIA ( P)82). Il1ilt (iltilIi (1lt.stiollilirt, (Iiscussed blow(1un1dr "'Dlllilndt ) Ohw'n, %Ncriricimi-lu] tolbc sccd~ prlohhlll i! [lr'-h,,;ofdlin 


Sliecis.
 

DATA BANKING ANI) DISSEMINATION 

I)i1riiig te vill-s, II (5\l;iilliti of spixci(s 
aiRRllliltS of ll;ilR l l ll tioially (dch t l itig 

t.\lioiitlt ianid a considierable 

ite b)dl b iollilll'olidiR 
rtsciirll iltIltt splci('s and ilittrllialotlnliily by lgiticies colrdliiatintg large r 
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programmes. Such data are only usel'i if' analysed correctly and the results 
disseminated. lcy should also be stored in accessible furm for future use. In 
too maiv c:ountries ft4restrv rescarch data c'hicctccl, awav andare ihlet 

forgotten so that tleC next genCratitIo01' H scar'chtrs atteItS 
totrTLiSctv(er the 
wheel; a review td cxisting infirtinatior shotld always preved new research. 

As the tmtrtber-s of slpcies, in.stittiotis and exl)triCt'lntslinclttast, this )roblem
of data +tialaagelillt escalates. Ftottlinltrlv we live ill itpc'riold of rapid 
(IevckofclletlI tn1lvering of pricrs of tlttlltrs but it is lchsirafbl, to etnsure 
thit (,lilt +lllil igel it'tsvstelis arc (olli taillhc illiln l hostodcaling with 
Inltil)lri)st Ittrs. l tcr-cl)rl 1itiriiocoilplteis can now I linked by g otund orsatvillite'wtt'h systici+s ;andldata rx hm
lihon 
 c arsily. 

lehrtesults of rrscntrth shtld be puflished in rcglisecd jttrnals ani 
cotlllild eventu(illv ill bibliographies and montlgra)hs (set Appendix lib) 
whith are thrititsels titted hv tft ihstractittg and i1lfornllatiol services 
describcd (tarlir.e 

GERMPLASM DISTRIBUTION AND USE 

DEMANI) 

"I'l first chali.l. (of this (fotltittt illi Appendix tdeltltilstr;it that nearly
200)) spccics have lten (orsid<'red to have f)t)twntial lor stvCral tses (it for 
difirllh elvirortlolls (1plvsi al and smial). I lwvwerve. Itw of the tllany
iefiotltcres t.xtrlitltt gave mv inidio titn (f tht Supply and tdeintituiititlt +. 

hilt tuuiuume'ldflr rnlfth siisuII (d1 illI<'rtatimial, gmut-cri llttil i tti )nd li
g.- rtlollit'Iltlilliz/ ti listt cs' blish s ill tldrd 1rtlt tltet ftrr stits itl rural 
silli is h r ,tO))-imilhusttiiLdpur sc (all m I t) tt t l gwt)l'rs. lirstly andsim ply, sccd.<ml wt l. lIm,ia utr, Ielav n!w bc ;aailalc illsoflfitiiltt (Ilaiitic++
 

0)i mccl1 fplaitltct jl;ltnttIt 1ai4guls. S4t olliv, Ihc lirgcy IM. platling or ile(
lack f(i (it ,mo r4s ) is mtv h to Ili plantting (d inaplo) riate spttitssct 


;liO lr (I (do landir ciI)vt ,. fil'i Hthrs (M;itis dissatisd tiut tIInlgo(,+'t'l'++l l ];aIlletlsand <I i istrtt, -t11c 
t1isillt(siot)niln t.ll< l as ill thr rura] p l)l aliticm 

the'lrselvs. Tlic Annutx 1)) tis (htfoiurntl liltirt fby Turnbtll iycs 

tIhat ttltlv ;a eve're b(ttlt k exists ltwerci tlit'stages ofittt hositig spcit's
atiti alial plitting. Ini .1 n'v\itw of 55 tSAI) trct plantiIg pr)jtcts, 
Grrattous" (P12) rtit'tt tht ( Stidsupplyt ti( '',stim) tdtl w.as sprtifiallvIllintiolit-l In <milv th+ cc ill h-Irl i ol (h)(1t1ients. It is nt'ctcs ,ryl 10i" 

.it ';l~t'lt ,.,finh ftlti4,,t tIl lfl;tilint, oil ltilmrfa) s. tlee spcies tho0ugh 
blilit ;Itiumn, autl illu sb,mi rship (d m4'lings m,dvrh)lilrlt fir))ltcts t(i ltoiev 

all i tiltnl li]altl l to slis+ ' llcIn) "erd (,,lh't aciivitics 
dt'lllidl~ litr (Ftcilic
 

(:rlrntil Illti l phl;ntli, riites lit- nltri in 
ii)l)rxinitilit'l I1 1imli lit (1 industril ill li tills an ( 

76, to s ti trtlics Ire 
l.'tii tt ha f ntll o u 

industrial Imrrtsi(ttelootd, dihiinstit prtai' i tsai protcction) iit( orailtlg to 
LanI I(12). bvlh, Wtvi., IWold el a. (I1182) suggesi iliatIlt e.cquivafent 
if If () t1iilili \tollaihhc nittlt b\ I vi I 200) (i , 5 imillion ht pt year)
I Ilit'l Iu41t4 ltld l i Its (tl wood ltotiltt itih to r slrcidt-grtdcd land. 
China will pliiit I - 2 miflioln litaiiiilfv lii m rc sildislhed targets for 
iinlustri;il iiid loiestit %ood ;iit Btazil is tuirtnit dilltliltirgapproxilattly 
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0.2 million ha (set Lanly, 1982; Turnbull, 1982; and Annex 5.5 to these 
Proceedings). 

Most of these plantiigs will he b)ase(l ol scedlings (excluding Stllie 10,000 ia 
annually of' eicly)t cuttings ill Brazil a lil anoid equivalet areas of' 
popilars and willows in South America and FAUrocpe) anl clearly large 
(uantities are involved. Sinlce ri nllnlber of'Spc'is is so large ind1 seed size is 
Socvariale it is Ior J)ossiblh to )reidi(t precisely tht seed wellit for each 
species. I li tver, consei.rvarive estimates of glol)al ields exceetl lll tols of, 
cOlniilrois seed aind 25 toils (1 Icicalyvpt Need foritilistial pilitilollls while 
similar amouts liardwcVocl pl)Ic sandl a lir non-industrialof atiti par likeNle 
planting becalcise of iol' ' Igreactercc'd size of' Icmlcciliili purpose species and 
bec;ilsc o (itin' lowecr('cic 'liiv (if seed use ill iruralpL nting as opposed to 

il;i nirli s i a;l ] p~lan i on~i~su'lilllcs. 

Pl eciscll cc o liiltIt'pi *'jhiN ( ,,iitei ice'.Vi11illsupply cs ,kot. tL'l recogicisei, 
species oi siperri(or p)cc)l(iliicisiac r'cciirIcl ill substaintial ijUiltiti:. ail tlce 
onily Sotilcir is iost irl c'(oclil' of origin, E..u'fal'pln drunniiIll [he 
(restrictedf niatial disr iiclon), E. taca/dmdnlII (licereiicte letlol-d 

..(It 17l11is(rclilic t 

extric'tiii). F"oric'sc' a (crcs (cithc'Ow pciltial species ocf 

pcpila lill) ocr aa rtc nitrcal niid.s ainl dificult seed 

.ctcc 13(o( l Acacia,
 
C luTrina. IG'ocli'/tii. (;nd'i11 (1c l rlu Ili'ic will h' dilfi('ultv ill Illerting
 

tllnldi thc sicci \c(itlviiit wII seed('(cllection servicescc I i th ll (crgallisel 

in Austrliac.
 

In c'ei' g I)li-iti.,i' W'rks ) I qccesr icclcccliic'lre was 'ircu'ulied to 2(11 heads of'
 
t'ocpical ticc'c'st (l.lparnills and cesearchi illtitulitillls. aid individuals (tree
 
blri'-lc'i's antdcl silvi( cllricis) I) scek inforatiit ()ccci Ihleir n;tionial 
 iIs-e- of
 
Itiilliilicsc' ti'cs. lilt v re''lcics ss'e'c' ireceivud and ocvcr 20)) spJccis were
 
icclclilliclt( (Sec '\cpc'cccllx 181). ()1 I tc'sc c5) were lil lcccicidc 
 by the Auistrali;in
 
r'po(ndicent a" hiaviig loctenrtiil elst-whci' i'or hut withocit estimicates
as s ocf 
diemiai. (A Ifhc c'cc1icicinig spcc'ics sp p was adequat e forSul)l)ly ccctsidcr'ld 
ocnlv 7;1 'or 2 0c ilia" clcuplics w'i' (cisillet'rcrl dilinitelv i ccl 'ItU;i. These 
l'slpic s cc ' clcviclvh. lcct hvlly c'cplesctalivc cfcall cotintries, ocrganiziions 
or"sp1'ic's Iccil ticv bg tIli tcc gi vc iililati llof theh)roclemtcs tlchat lit aiead. 
Altihccciglcht' it)- Io lit'eiispccrscs questionna;cir' were of' variabhle quality it 
apl)ei rs that lch lichwitig ss of' sut'ic'is arc cIIIiced:- firt-woiod 11, chatrcoal 
11, Icdle'r 20, Iruii 417, shelter I Iso, scil lct'ic-ticn 57 and soil itpiirovement 

35. ) 

SUPPLY 

FAO maint,iiins I dircc'ccrv ol trt'e seed sucpplliec's (FAO, 1975). It its 1961 
edition the lit'cclrv c cnsisted ol' oiver t(11) pages listing a numinber Iol suppliers 
fin i'each species. Siiccr hcii thi' vhicil.,es of cxchngeli in Iradlc ill firest tre 
scecds lave iXpiccidc(I g 'catly ;ic(c )li(' 1975 i'(tiin is i di c' 'ory ocf' c'ountries 
able tc spilyllv sclcc olf spc(cics;ctcclanvricties. l'he ;cclclt'esses of' naiocna;cl seed 
coodi'inaititg re' giviti t h)cse oi (llln'crcial sulipliers. It ist raillr Iilil 

)riiaril tc' ci- irccl'o tr'cs IItsc'l iccfocil''s h)ptclucticc, willi less eiiphasis (ico
wcloody plIats silitablI' lotr rrccsiclci clll'rcl, ccall'litcirliltls,andgilic wildlife 
mnaiiitgemiit, .lcI'li'rlc'liI, fclcle', cti., but these aceici hidc'd where seed was 
availale ill 1975. 

ligims ace y thby
whille silclclius ocf Alslr'iliac specics ace lisicc by Turnulll it rl( Acnncex for 
these lPrciedigis. A ticcvel ;niveca i'och tc keepincg uil-tc-i(l;till cnd isseiiniating 

Lists lf' slclclcl' si'ecNedl ccl i itaincedl el,US)A aind NFTA 
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information on seed suppliers was adopted by Benge (1982); his report consists 
of photocopies of letters and/or letterheads together with current catalogues 
and, as suppliers increase or go out of business or change species, new 
information call be supplied in loose-leaf fIorn. 

While all the agencies and] organizations promoting tree planting need to be 
aware of seed suppliers, National Seed Coordinating Centres need to be aware 
of the worldwide interest in non-industrial species and the necessity of good 
certification andi health procedures (sec Ibelow). 

LEGAL REQUIREMENTS 

Where the movement of exotic species fron One country to another is desired, 
two aspects betfit from legal instruments - certification and plant
quarantine. Fven for mtovemients within a Country records of origin and 
genetic history are important. 

Germplasm certification 

Certification literally neans the authoritative attestation of facts or statements 
and it usually implies docueimentat ion by formal written certificate. As 
commonly used in f restrv it ref*rs to seed certification (although the OECD, 
1974, scheme refers to all reproductive material and hence to all gerruplasm)
and] it is an official statetment that a seed lot (:confor ins to certain standards 
which iav includte specific identity, origin, genetic characte-- and seed 
purity. As discussed by Jones and Burley (1973) (and tbove under the topic of 
seed Source reliabilily) ctosidCralIly more infbrition is required for 
evaluatioi thall is required by the OlCl) or most national seed certificution 
schemes. 

The OECI) schemte is open ot ;avoluntary basis to all member countries of 
OICI) or tl,- United Nations and its speciali:;wd agencies. However, few 
countries outside lurope and North America participate and, although many 
Forest )epartmuents and SeetI suppliers do provide source information, there is 
rarely a national legal requirement for them to do so. Governments and Forest 
Departments iI both seed1donor and recipient countries ninust be made aware 
of the ilportantce of adequate source records. 

Plant quarantine 

The widespread (list ributloll of germuplasin of exotic species entails increasing 
risks of import of diseases and insects. This is particularly the case for seed but 
pollen inay well contain bacleria, hngal spores and nematodes while tissue 
culture can carry viruses and virus-like organisims. The problem is not only
restricted to the tree species itself but may apply to indigenous crops; for 
example, inoi carduu'a seed inay not be imported to Malaysia hl'ou Central 
America because it grows ill association with oaks which are the alternative 
host to South Americami leaf blight (Dothidella /ei) which could virtually wipe 
out the Malaysian rubber industry. 

'[he itta(o,"- risks and the steps required to tininitse them were described by 
Kahn (1977, 1178, 1979a, b, 1981, 1982), Waterworth and White (1919) and 
Ivory (Annex fr these P~roceedings). Witlh the exception of tissue cultures and 
itiovemients between Iluroplean Common Market countries, whole living 
plants may rarely be moved internationally Import of soil is prohibited except 
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for research purposes in which case the importer is usually required to certify
the soil will be heat sterilised after the research. 

Regulations may entail any of the flollowing:

(a) Specific prohibition
(b) Specific prohibition with exceptions for scientific purposes 
(c) Quarantine procedures required 
(d) Treatment ott arrival 
(c) Inspection on arrival 
(I) P'ermit required 
(g) lhytosanitary certificate and/or certificate of origin required
(h) Various treatments and inspection before dispatch 
(i) Restrict ions on the size and type of material involved. 

An international plant protection convention (I Pl)ol was established in 1951 
and has been ratified by 80 countries. Regional organisations also e:dst (see
Ivory, 1983). Most couintric(s have est ablishei national Nllant Protection 
Authorities as have some States within fiederal cotntries (e.g. Australia, USA).
The regulations of all these agencies control thei:npolrt but rarely the export of 
germplasm; donors, scientists and conimnercial suppliers should be fully aware 
of the plant health regulations in the iti)ortitig cOutIntry. 

PLACE OF VEGETATIVE PROPAGATION 
Tissue culture was tnentioned above as a valuable means of nlininiising the 
risks of gerinplasm transfer (see particilarlv Kathn, 1979b). For internally
seed-born e pathogens eillbrv(o ctire coumbtined with Inicrolbiological assay
and virus indexing offers a usefilt technique.. For vitus-ini'tetd material heat 
therapy oI'shoot lip cultures nlay be cotnbineld with virus indcxing. 
Tissue cultitte could also bc valuable for genctic conservation as hng as the in
culture mutation rate is not high. Ilowtvve-, ;in expert committee within
 
FAO's Agriculturte Departimt'it hit that tissue culture will not be suitable for
 
conservation until long-tcrit techniques have been proved (Williams, personal

statemient at the ' orkshop). 
 Such gtne pools can be propagatted and
 
mIuinlaitleI in several locatiots for 
 security. "'clhniqutcs an d problems of
 
tissue culture storage for genetic consetvation were reviewed by Withers
 
(1980). 
Easily perishable plant tmaterial and spcci's with difficulties of seed collection,
storage or gertmnatiuoi co0ul also beneit iromim n.sne cutitir. H-owever, 
techniques of orgaul, einbryO, tissue or cl('I culture haIve been evaluated for 
only a ftew tre species (e.g. oil palm, Unilever Ciip;lmlly, Enigland; teak aind 
sanlal ill India; l)Duglas fir and Sotne JIuc species, Weyerfauser Company, 
USA; Mr'imiltu pint, AF()( El., Fiance: some eucalypt species by several 
workers in Australia and USA; Iroopsi species, Dr P. Felker, Texas A and I 
University, USA; rubber in (hina (see IHaill and (iqutan, 1981) and Inaly
North Anierican species but not otn the (ommercial scale (IBrown, 1981)).
Techniques at(l possibilities tl'r tissue cultiTre ill forestrv were' (escribed in 
Bonga and I)urzati (19112). i%review of' the global poteitial for plant cell and 
tissue culture was cotlductld by ;I W'orkitig (;roup of thin US National 
lesearch Council (NRC;, 1982). It ilentified eight reseutch areas as prospects
lor uear-terui, mid-terii, and long-termt applicatiols of' plant cell and tissue 
culture tecliniques:
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Near-term (many new applications possible now or within 5 years) 

Clonal propagation 
Disease elimination 
Germplasrn exchange 
Gene transfer by wide hybridization 

Mid-term (some applications to plant improvement possible within 5 -
10 years) 

Variant selection (including somaclonal selection) 
Production of haploids 

Long-term (plant iml)rovement applications unlikely for at least 10 - 15 
years) 

Secondary natural )r1(tLI CtS 
Molecular genetic engineering in plants. 

Other forims of vegetative propagation, especially the rooting of cuttings, have 
places in tree breeding (fbr the creation of'clonal banks and seed orchards) andin commercial afforestation (e.g. eucalypts in Brazil and Congo). The many
places of vegetative propagation in forestry were described by Barnes and 
Burley (1982) and Burdon (1982). 

PLACE OF GENETIC IMPROVEMENT 
Tree breeding is a well established practice with many industrial species and in 
many countries (see e.g. Wright, 1976). An indication of the scope may be 
olbtainel front:- the Proceedings of three FAO/IUFRO World Consultations 
of Forest Tree Breeding in 1963, 1969 and 1977 published by FAO; the many 
papers in 33 volumes of Silvac (enetica; the Proceedings of three meetings ofIUFRO Working Party S2.03-(01 (Breeding tropical species) in 1972, 1973 
and 1977 published by CFI, Oxford; and many other published articles.
 
Reconmendations have been made 
 for tropical breeding strategies under 
varying resource constraints (Namkoong a at., 1980) and Burley (1980b)
reviewed the problemis and possibilities for genetic improvement of species for 
community forestry and individual siallholder planting. In addition to many 
eucalypts, specific cases of multipurpose trees have been treated inter alia by
Brewbaker (1982, Leuca'na in llawaii), Leakey et at. (1982, Triplochiton in West 
Africa), Wattle Research Inmst itute (1982, A4cacia in South Africa). For rational 
and efficient breeding strategies, information is required on the extent and 
pattern of natuial genetic variation (see Solbrig el at., 1977, for utse of isozyme
techniques in determining genic variation in Prosopis). Much of' this 
information shoul be gathered at the exploration ancl evaluation phases
described earlier in this document. Three iiain probleis arise in breeding
multipurpose trees in comparison with traditional industrial trees. Firstly the 
bases of genetic material and genetic information are restricted; niany existing 
trees andI plantations have been derived front parents of' unknown origin or 
aneest ry. 

Secondly, ie blreeding of' any crop fior multiple characteristics is difficult in 
thee aspects:- For a given selection intensity the rate of improvement of ;any 
one trait (eclines as additional characteristics are included; the derivation of 
selection indices is comllex mathematically; techniques are not well developed 
for ralpiI assessment an(I large-scale screening of' sone traits. 
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Thirdly, the material must be bred for a range of environments and 
management conditions, i.e. it must be robust and stable without showing 
genotype-environent interaction eflects. 

Over all these problems lies the common constraint of inadequate professional 
and technical staff. Considerable enhancement of' national capabilities is 
required and strategies should be developed for resource sharing through 
internationally coordinated breeding pools and p rogrammes. 

ELEMENTS OF POSSIBLE STRATEGIES IN MEETING
 
INTERNATIONAL NEEDS FOR MULTIPURPOSE
 

TREE GERMPLASM
 

It is riot the pulrpost of this document to prolos, strategies whether national or 
international; that is the, object of' thc Workshop and of the FAO I'anel of 
Experts in Forest Cen Resources. 1lowevr, it Iily be useful here to indicate 
some considerations to he borne in mind and some- possihlh lines of' action. 
Eventually any iiicrvastcd activity de(rlnids on more staff, skill, equipment and 
henceI money. 'Thw following pirovidcs a checklist of(opportunities ftorinvesting 
limited resou rues. 

NATIONAL AND INTERNATIONAL PROGRAMMES 

It is generally r'ecognized that enlphasis should he given to strengthening 
,nationalcal)abilities and not to creating n( w international institutions (World
Bank and FAO, 1981). lHow(.er the vlue of internationally coordinated 
activities in explo'ation and waluation can not be oversiressed (e.g. CFI, 
CSIRO, CTFT,I)FSC, FA(, I BI(;R, NAS, NFTA). 

TWINNING AND NETWORKS 

Where a Inlajor international programme is iml)Ossible or inappropriate, 
twinning Ibetwcen two or moore institutions with a common interest (species,
techniques i)r product) iay cconobuise on financial or skill resources. The 
coordination of' such networks could be an activity of' the IUFRO special 
coordinator fo)r devcloping countries or of' existing agencies such as FAO and 
ICRAF. 

GROUPING OF ACTIVITIES BY PLANT TYPE, SPECIES, 
GEOGRAPHY OR ENVIRONMENT 

TI Nitrogen Fixing "lrce Asso.iation isan exc'ellenl iXamuhl of a group of 
institutions and individuals working on a coimnion set of spe'cies. 'Ihe Necen 
Tree Institute is ail exaiiplh of single spccies concentration (see e.g. 
Radwanski, 1981). 'l'h(- FA()/IBP(GR projcl is an cquivalent example of' 
attacking a p)rl)hli at the level of'an envir(onnmiietal type (aid zone). When 
Inillly potential species iccur' togeth' within a coluntrv (r rc'gion ; g'ograp)hic 
coniceltration of' (ftirt may be pirt'ferre.(l (e.g. CA'111-'and CFl collecting 
many spe('ies in (('etral Amneriica). With su'h lrge numibe's of' multipurpose 
trees available, setting priorities fM (tifli'r('ti environmnents is a mlajor 
imperative. 'I'hl( offfirage shrubs Oliesspecial ('as( in arid nee(ls parti(:uar 
group aimtentioli (see e.g. Goodin aid McKell, 1971; McKell, 1975). 

http:lHow(.er
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TAXONOMY IN EVALUATION 
Adequate exploration requires taxonomic study in the natural range. 
Taxonomic support is also needed at the evaluation stage in exotic conclitions. 
Good collaboration is rcluired between staff in herbaria (e.g. l{ew or New 
York Botanic Gardens) an(I foresters or agriculturists making field collections 
or assessIments; some subcontracting (f' research may he appropriate, e.g. 
biochemtical analysis. 

ASSESSMENT 
The ICRAF/NAS/(FlI tmial now in preparation describes a large number 
of characters that may be of' interest in evaluating multipurpose trees. 
Research is ncded on soum of' these to etcrnine standardised methods of 
assesstncnt (e.g,. Ioliage prodlction or chetliical content). Research is also 
n ,eeded the applicabilily of growth c'hainbcrs or other controlledto (etcrmIine 

enviro~nents to riieasuring iuveihe cliaractcrs that are correlated 
 with 
Iallit rc cl,:ti ii,':. iI dh ficld and that p rl it early evaluation. 

DATA AND INFORMATION MANAGEMENT 
Consideralim Shoituh b given to tlc de'velopment of standard fornilats for 
data collection and compatille titliods of (oniti,teI-ased data exchange (for
data oi s((d origiins and on field trials). l.ti1ouratilnent should be given to 
publiuiltion and dissetiinat ion of csuhils and the cotpilation of bibliographics,
:'cvie'ws nduot graphs. Also itnpullished data or results from early research 
should b reviewed. I a;iling cntres tiay bc ideuitilied as tIheldatabanks for a 
given spccie.s or gcographic region. 

CONSER VATI ON 
For the Iialor Speieis of intetrest eff'orts roust be itldt to idetitify and conserve 
lopuilations tireiteoud with gttetic inripoverishnicnt, and to determine 
ojltituititi stratemgics and fitiding lio Iheir genetic conservation whether in situ 
or ex oh'tu. Ih llttter tIay requirc dlvloptmiet of storage mtethods for seed, 
poilhcn and/or tisslu itultiurs (r.,. various IUFR() research groups or 
spcu ialistd tlet res). 

INVENTC'v OF ACTIVITIES 
Whil the prs(.Sett (l(ouinet indicates the wide range of species and )ro(lucts 
availalhlc together with the future IWe(els in tertis of areas and numl)ers of 
trees, it is ('h'arlv not an (xhattstiv. list of (trrelit activities. Such an inventory 
off instititiotns, their a( tiviti(s, tlteit principal species and priducts, and their 
availahleh iifi)rtitiu is dhsitah. to phlicise tirretit knowledget(and to 

initintist tntctssaiv Itiplit ation of rcseartl. Tle cotipillatioll and 
Ittai tIItt alce of tile iitveltotv would bc dotuc hbv eXpatdinig current 
ora;iittzaloins sul as FA(), I(:RAI, IUFPlR( ) 'ettriat or N''A. IBI'GR 
already iiilishes diotiories of gcrtltplasttt collettiits ho its ttiaJor crops (see 
e.g. \Villiaiiis atd I )amnaiia, l198 I hor cacao, t(mutit, pelpler, sugat(itne and 
tea) and eveitII'afiv sioiilar diretor es will i teqiuired fort multiptrpipose trees 
andI Shrubs. 

STAFF DE VELOPM E]NT 

In addition to tulrrenit awaere's's that could be prlvidled by tile inventory 
suggested above, there is a ited fur additional staff and specialised training 
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that can be offered by traditional university courses and by modern in-service 
training and short courses. The latter are particularly valuable tr countries or 
departments withI limited profession al and technical staff who can not be 
spared for a full degree course. Provision should also be made lr tile 
attencancec of stil'f ' fr(m developing counitries at IUFRO and other 
appropriate meet ings. 

GERMPLASM SUPPLY AND DEMAND 
The literature reviewed for this study andIthe questiotnaire distrilbutcd !or it 
(lid not obtain meaningftl data on global sced reqtuirements. A more intensive 
survey is reluirediw ll ima bv organiscd (n a regional basis once major 
species of wideslpricad al~plicitio lare idt-tltified. Similarly lists of suppliers are 
required. (Consichramtion should bc given to the (reaition oIfnational and 
international secd banks. 

QUARANTINE AND SEED CERTIFICATION 
]Intrnaitilomal agrculnlls aitlil rutlcs exist but ait n(ot hilly applied illtropical 
countries. "'l'h\Vorkshop should considcer meins of lulblishing the benefits 
and eincolttirgitng/c- forcing the- usc of such iistruments. 

CLONAL PROPAGATION 

Organizations ctirn'enitlv resc-aol'ing off rootcd cuttings should be encouraged 
to ex)aind their ('licc ofISl)Cics to ilclude mofltI tm)upose trees. 

GENETIC IMPROVEM ENT 

iwucs 
given to ltitiolil islititltiolis il cvehpiiig brccd(liig p~rogramncs. Strategies 
Itltlst belcve'hj~tf for initi'iittiuoilal ('oJ)toliitill IIIpooling improved geitetic 

()ncc s of ritjor iip'tatnce have bcci idtcnlified, assistance should be 

resources. 
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Table 1. Sample sources of lists of multipurpose species 

Authors Date Scope 	 No. ofgenera Appendix 
or species 

FAO (In ;lobal fut-lood and 65 genera Bap~rep.) o)ther uses 128 Sl)C-(ivs 

Bauer (1982) Eight site types in 30 species 
I lnduras 21 genera 

FAO/IBRI) (1978) Nepal 91 Species
 

Koivisto (1979) Asia-Pacifl' 13 gene'ra r,.: 01)
 
5 g ilera ; lil(' s
 
2 agric. idustrid woody sp.

1:1polv'ntial uiti sted sp. 

l.aurie (19741) African savannahs 
Sultestri I0 sJpt(ies, 6 get cra 8c 
Dry)r piral 9 spctics, 6 gtn ra 
sveini hnrid iupical 19,pc(ivs, 6i g"It,'ra 
I luitrid and equatorial I5 spa'ics. 7 

Fenton rl al. (1977) l.Mu'and truopical 23 spetivs fd 
h;urdwunls 14 gcncra
 

Adams el al. 
 (1978) Arid ;ntd salint. 	 45 indigtnotis species Re 
Ti introd dtiree speCies 
65 in ligtA.(l2'1 i15 n(introdu( .dP h u~ tit(] coveroe 

IAC IBI'(I 19110) Arid and setti-arid 13 sl),rits. 4 grneta 8f
 
,,o€n MNa dt ll ( l M I) s a h cel I1Il :;I) C(-
ic s
 

)hvatillt. (I971) I)ry ttupi(-al Ahica 
 163 spe, ics, 1 0 genera g 
(Gio & B.irncy1974 A\rid) A 3SNJ(ics fll
 

IBrewlbak,. (19I11) Tr',,in;nI hegilislles if]

rl al. agrht ll-stry 20 sle.(ies, 12 gencra 8i 
V'trgail'tr 2 j 

NAS t (t'lt9111)]Blnrhy {I I Oa Gbl) 	 60 stnurh's selCCd fistIl 5(0 s, ur(', list R 

Bo~lanld andt 
8
 

"Tlnlill (1981) I 11 stvcoits antd generta 
I.Lavonie 1981) EItltlgy Ininlntiniss 31 gvnvria, 21111 species 

Wt'h(I i al. I )1g1l) (;Inln l tiltipuhl pros ]fill s n j's ilk 
IE d w a l ds a n dl~ r 

llarrow IP183" K titn' n tiilti ptlrt- 5)7 spv i's
() in I1983) Knnyt nitrngetn fixing 

( 1 9 1 1 1 ) n ultl ipu r pl ose Wil s p vl( ir s / g e nl t -ri 

RI 
ann ihtilnpt sr 71 spCit15 .i4t) i itJ 

NAS (I12) Saliel 81 spvnnirs ill 
I.ess;rd ad l .1110l) Billib s 4t1 spc(irs, Mal l iai t 
(Cnollnard 22 spwnics, I ndntlesia 

Miiy sp( ies , A-P region r i 
anitllyVariiah l IlIIIlI) species, India

lalill 

ILeI lourni IIO11) lrnrwsr slit-(is, 
North Alis t;t 'M speci's Rn 

jolosiit (19113) Palns 4 spteies domesticated Workshop 
19 species incipient Annex 
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IDRC (1979) 

Whitmore (1980) 
purposes 

Halliday and (1982) 
Nakao 

Brewbaker and (1982) 
Styles 


Kessler (1981) 

Okafor (19110) 

Khosla 

Rattans 

Many groups and 

Legumes 

Nitrogen-fixing trees 

Fodder, Nepal 
Food and fodder, Nigeria 

' imalayan 
multipurpose 

Various species for 
Asian countries 

1000 Species 8p 

43 species "A" list 
50 species "'B list 

24 species 
51 species 

31 species 

8q 

8r 

8S 



Table 2. Types of institution that should be active in or able to provide information on various aspects ofmultipurpose trees (in the form of published or unpublished reports, abstracts, bibliographies, monographs, 
manuals and data bases) 

1 2 3 4 5 6 
 7 8 

A B C D E A B C 

Natural range 
Species natural distribution I/ V V1 V1/
Population variation 
Species taxonomy 

V V I/ I/
I N/ / N/ V N/V
 

VV V V V
 

(map, seed, herbarium, samples,

etc.) V 
 V 4 V 

Physical exploration
 

Conservation V V
 

Exotic conditions
 

Seed/fruit problems 
 V V 1 V V VSeed/fruit needs NV V V V tEnvironment where planted V 1 V 1 11/
Tr;als of species NI V V V 
 N/ V1 V VT- -As of populations V N/ V V N/ V V 
 V
Growth and yield of products t
NV / V V V V V V VOther benefits V N/ V I/ V/ V V V V
Technical properties V V V
V V V VManagerial characters V V V V
 
Conservation V V 
 V 
Breeding 



Published and "grey" literature 
Publications of manuals, monographs, 

bibliographies, abstract services, 

I NI /V - / I 

reviews 

Education and Training 
N11/1 

I. Arboretum 5. International institutions 

A. Research institute e.g. CIAT, IITA 
2. Herbarium B. Regional organization e.g. CATIE 

C. Specialised organization e.g. FAO, ICRAF, UNU 
3. Xylarium 

6. Donor agencies e.g. ADB, IDB, WB, bilaterals 
4. National institutions 

A. Seed bank 7. Recognised information/documentation services 
B. Forest department e.g. AGRIS, CAB, CATIE, ICRAF 
C. Research institute 

D. University 8. IUFRO 
E. International support programme 

e.g. ANU, CFI, CTFT, NAS, TPI 
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Table 3. Planncd and completed provenance collections 1978-82 
(FAO/IBPGR) 

Source: FAO (1981c) 

COUNTRY SPECIES OBSERVATIONS 

Au stralia AII-al)Ii'p: (aal dideflu I alitib.' I If'%41 veIlaLt~ Uolei4 pro4e114W vs ill 3cI4 
will shca 1

44. ofJ a44cI4idilai rid ZoneWs. 

grus Jor lirst-siagc~ (%l oi44114I 

Atripit rfpanla Phlil.
 

I'tt Il/I sp. ("A\LgairruhI' ) - Ntv id sts'(ril s5JI-ci(-s. R
 
1411aIfamme-iii, P o l/4411lilrn, 1'. /idnis AIR 

Indcia .- 11 '4V4141Cx D'+. 


. .I4?444nl (L..) \\illcl. "LandI~ Rate-


I(iI Tl111a (L..) sp.~ inldioi/vir. iedialhl 

Isal lAn I//u/a 1)1.t LadRl- ~m-igt sm ore 
loAl if)I~r~ it aIM ,radas 

l lar/ripsa la, I(+ lll 

VI rail, I4'.1 

in; . 114/ I'mrak) li ji t p s.\I. 

NIIll4~)) I74ieN , 11 ,1vi7)
 

I'(lfr J~ 1 4idN 'oyauk ) NIavnc
p.IlSI~iN 1)1ss '*Ul/IP2 
(/andu/aa, if1111 I'. Il/w1, I'I.PP'i174 

Peu I'mmrr/nr 'p. A14.i 	 N*a ill]f,.\,(.l 54\ crl Jlt-tl4S, P (/li4lll, 

P Iaiiha , Ppal1 R 174~ 

J, m"Qu!r/li S.4\ I
 

.1 trtll iI I).. Wi d
 

lir7)plur 

Pi)R l o l u~ia . il .(\.D l N) w~u 

1a744/u F 145444m 

(:14 llti) ~ ST. W'414;ilple.44i111lit~ 4441lI~~tll 
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APPENDICES Appendix I 

Loss and Creation of Tropical Forests 

Table 1.1 Regression of Tropical Moist Forests
 

(million hectares)
 

SUB-CONTINENT Moist Iorcst Moist forest Regression as
climate area actual area Regression percentage of 

climate area 

East Africa 25 7 18 72.0Central Africa 269 149 120 44.6
 

West Africa 
 68 19 49 72.0 

TOTA I.
 
AFIRICA 
 362 175 187 51.6 

South America 750 472 278 37.1Central America 53 34 19 35.8 

TOTAL. 

I.AIIN AMERICA 803 506 297 37.0 

Pacilic Region 48 36 12 25.0
South East Asia 302 187 115 38.1
South Asia 85 31 54 63.5 

TOTA I.
ASIA 435 254 181 41.6 

TOTA I. 
WORI+D 161)0 935 665 41.6 

Source: Sommer (1976) 

Table 1.2 Tropical Lands Recently Undergoing Severe Desertificationt 
and Estimated Annual Rates of Desertification2 (ha x 10) 

RJ ion 'TotIalI)rir/lied .yira Land 'hfP l)eieihflcatwinip.a. 
L.atin Atterica 
Altica 
India & 'akistan 

711111) 0 
IlS,0)0)0 
1711,000 

Irigated 
R;tg 
Rain-Ird 

Land 

(ro) .and 

5011 
18,000 
2,000 

1,550,1100 21,500 

Soor 's: I. UN (19711) 

2. Dregtte (1980) 
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Table 1.3 Tropical Lands With Potential for Reforestation (ha x 10) 

Region 	 Logged ort DefJorested Deiertified AIll Lands 
Forests I"allo', Watrsheds Arid Lands 

(I) (2) (0) (4) 

Latin Amcrica 53,4117 6 5,732 27,500 701,800 1148,519 
Africa 42,8-8 511,725 3,0) 685,000 789,573 
Asia 59,847 56,587 56,500 170,000 :42,934 

156, 182 1111,04.1 87,000 1,556,80) 1,981,026 

Si tts: FA() (19 81; ), UN (19711) 

I. 	 Almost 90;. of lwst. are tmrpial itist forests 
2. 	 All are in trouical inoist lforu.t art;is 
3. 	 The arva of l)hfristed Watrsluds is only a tl'ighl stilitie. It has been in'luded in 'All 

Lantls'. 
4. 	 Savani and atrid han. 

Table 1.4 Estimated Areas by Reforestation Classes (million hectares) 

Latin 

A,nirim Africa .1sia 

Area (itiha) Aica ( nha) Area (mhda) 

(53 mhnla) (43 1mha) (6(1 mha) 

Logged 
forest 

Line planting 
E0rit't 
I)eost planting 
Assistcdi rvgerat iot 
Consei'vationt 

101 
0 

1I 
5 

6(1 : 1.8 

5.3 
I0 

i1 
2.7 

20 1.6 
30 12,9 
20 (1.6 

5 2.2 
5 2.2 

15 9 
I0 6 
15 9 
'30 1(1 
10 6 

Tiiuaogya 10 5.3 20 11.6 21) 12 

(6i 11iha) (:59 liihla) (57 ltuia) 

Fallow 'Iaililig 5 3.3 5 3.0 30 17.1 
lands )eiist. plantintg 20 13.2 .10 23. 1) 3.5 20.0 

AssisitI retterratioin 1l0 6.6 i) 5.9 
C o lII trv itIilio I I) 20) 11.8l 0 0 
Social forestry is 12.9 25 1.. 31i 17.1 

(218 illit) (3 t1lia) (57 inlta) 

WIatersheds )ttns' planting I) 2.)) 3)) 0.9 3)0 17.1 
Siocial fortst IV Il) 2.)) 2)) I.fi ,"0 21.5 
( ItIt Iiion 22.1 50) 1.5 20) 11.)v Ilt8 

(702 ilhli) (8ll' 1uii) (17)) lia) 

Areas (if Miloitlin * I) 70.2 4 27.1 5 )1.5 
deelt- Rill) till ';alioil 1 ( 5 3.1.3 11.5 
ifiwalioin ill ilrigatln 0) 0 I 6.9 5 5If. 


Sul il loosr' 1) !) 2(1 37.0 0 1(2.0 
Riin h'd plantations 2)) H11).4 15 102.8 (I ) 
1)tit' pl iutiith) I 5 3.1.3 5 8.5 
(oistl'rlvtihlt 70 A 312.5 21) :34.0.V)1 	 50 

Suioor( e: Wodtu la tit, 11182 
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Appendix 2 

Areas of the Tropics with Fuelwood Deficits, 1980 and 2000 

Deficit 
(million in3) 

Equivalent Plantation 
Area (ha v !01) 

1.980 2000 1980 2000 
Africa 
Acute Scarcity (i) Arid areas -6 -10 1200 2000 

(ii)Montane/sland areas -40 -70 800 14000 
Deficit (i) Savanna areas -66 -185 6600 18500 

(ii) High 1orest - -5 250 

-112 
 -270 15800 :14750
 

Latin America 
Acute Starcity (i) Andean plateau -2 -4 4100 800 

(ii) 	 Arid west S. America -9 -15 1800 3000 
& densely populated 
areas 

Deficit (i) Populated Seim-Arid -36 -117 7200 23400 
areas & Antdean zone 

-47 -136 9400 27200 

Asia 
Acute Scarcity (i) Nontane areas -38 -60 7600 1201)0
 

(Imainly H imalayas) 
)eficit (i) Ilains -90 -146 9000 14600 

(nlainiy Indo-(;anges)
(ii) 	 Plains & Islands il -120 -265 6000 13200 

SE'Asia 

(iii)()thwr glowing areas witi 
itlst 	  -48 3200


growing populations 

-24) -519 22601) 43006 

ALL 	TROI'ICS -107 -925 17810 104950 

SOtirt': FAO (19181it) and Wood et al. (1982) 

NB 	 Areas of felwttod ililtations etilivalhtlit iltie altove deficits have hcen calttulated y [tihe
authors tsing assumttpttitis ats ttt ptat iicalprtdutiivity in diftlit areaS 
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Appendix 3 

Areas of Tropical Forest Plantations 1980 
(ha x 103) 

0 ~ 0 C 'a, 

0 

C: 
r.~ CC0 

*C a-

F. C4-


C . C, 

Africa 1,779 996 -156 315 203 78:1 93 126
 
Asij 5,111 3,512 2,896 1,175 1,103 1,609 4t19 41381 
Latin America .1,620 2,568 997 997 66 2,052 410 535 
All Tropics 11,510 7,)6 4,349 2, 517 1,'372 4,444 922 1,099 

Source: FAO (1981 a)and Wood rtal.(1982) 
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The Role of Forests Appendix 4 
Co:ntrolled rtriolf, 

reflecitio --- rrigarricor, soil fertiitry 

EIcoj(gj al effctgs dun ruinal jmrk,' Jnrolerno 

souil conrnni ~ilnna~'nI( l,,j, 
cntrlr lii i ;I ,Ornnjumllulinnn 

Shuiftigmmuhnivantin fonrest 
,X~rinnulinnuln.~nngrazingm, flitrnnne.u f ati olninn, 

hesnn,fruitan nndnonns 

on'd u( tin Innnnlog, 

Rl f, S andn'fi *nng,' , nnnnnnniat I, Inanknns,I, rnninnrn, 

in! nInn enl 

ashesnillnk. gIana~n~king 

(;nnnn,, n1-nin.,an Nnn.nI snnnnns,nlnninn, 

5nnm nuu., ;nI'nn.' Waxn 

[MSo n tilnnlen,nInn 

Charmnl n nin nnI Sourcr(1971 1-1r1, t-swimk 
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Appendix 5 

Forestry Research Needs in Developing Countries
 
Source: World Bank and FAO, 1981
 

This is an 'indicative' and 'non-comprehensive' listing of research priorities, 
The topics identified are given as examples of the likely main areas of concern 
in the coming decade. 

(i) 	 Forestry in relation to agriculture and rural development 

(A) 	 Sociological and institutional research 

I. 	Knowledge of the natural environment by forest societies 
2. 	 )ata on the infrastr'ucture of human societies in the forests 

)etermination of perceiNved role of' trees and forests in 
rural welftre 

4. 	 Origin and solution of cofilicts for land 
5. 	 Determination of acceptability and response to innovative 

systems 
6. 	 Definition and testing of' incentives to incorporate trees 
7. 	 Guidelines for l)ro.ject preparation 
8. 	 Ext ension inctlhods 
9. 	 1Institiutional aspects 

10. 	 Econoiic returns froin alternative fai- i ng system-ns 
incorporating trees 

(1B) 	 Faring systems using trees 

1. 	 Effecls and systems of intercropping, including animals; 
identification of potential agro-forest combinations 

2. 	 Mycorrliizal and otiher microbiological relations 
3. 	 Mulching effects on soil chemistry and structure 
4. 	 Impact on soil ti'rtility ofon irning nanure anti crop 

res i (i e 
5. 	 Ground preparation (especially arid and degraded sites) 
6. 	 Soil nutrients (cspecially nitrogen and phosphorus, 

salinity) 
7. 	 Moisture relations 
8. 	 Irrigation 
9. 	 Sand (I1i1it stabilization 

10. 	 SlIclhelh s 
I. 	 ('hoi(c and pr\'enanceof, species.,i 

12. 	 Seed collcctioi, storagc, :ct;ting, zonation, certification 
H. 	sil\vic'Iiuhllrl treatmnt1 (coppicing, pollarding) 

14. 	 V'getative propagation 
15. 	 Potential tree hreetding 

(C) 	 \Waierslieds (cauithlnients) and range Iiiiaigexi ent 

I. l'arniing systclins approl)riate fr"upland areas 
2. 	 Aliernatives [Or fodder prodnction on andI off farms 
3. 	 I tproveoetni of alpine p-astunre lands 



51 

4. 	 Impact of land use on water yield, quality and timing
5. 	 Impact on stream flow 	patterns of shifting cultivation 
6. 	 Cost and effectiveness of watershed management
7. 	 Determination of run-off rates and 	sediment yield
8. 	 Carrying capacity and grazing control to maximise range 

production 
9. 	 Least cost approaches to range improvement 

10. Improvement of savanna range lands 
11. Improvement of arid zone range lands 

(D) Wildlife in relation to rural welfare 

1. 	 Ecological monitoring of animal habitats 
2. 	 Animal population dynamics
3. 	 Socioeconomic aspects of the place of animal products in 

rural life 

(ii) Forestry in relation to energy production and use 

(A) Silviculture of biomass/fuelwood species and systems 

1. 	 Choice of species and provenance 
2. 	 Tree breeding 
3. 	 Seed research 
4. 	 Vegetative propagation, tissue culture, cell genetics 
5. 	 Ground preparation methods 
6. 	 Silvicultural methods 
7. 	 Pests anl diseases 
8. 	 Fire control systenis 
9. 	 E11cct of, repeated cropping on soil 

(B) Yield, harvesting and properties 

1. 	 Yield assessment 
2. 	 Harvesting and transport methods 
3. 	 Density and calorific value 
4. 	 Chemical content 

(C) Industrial research related to village technology 

1. 	 Improved stove anl crematorium design
2. 	 Itnprovil fu(elwood anid charcoal preparation methods 
3. 	 Small-scale crop processors, generators, wood preservation 
4. 	 Use of residu s 

(D) Comparison with alternawi e fuels (social, technical and 
economic efficiency) 

(1-') Wood-bIased derivatives 

1. 	 Pyrolysis 
2. 	 Gasification 
3. 	 Pelletization 
4. 	 Methanol, ethanol and liquid fuel technology 
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(iii) 	 Management and conservation of existing resources (mainly
 
natural forests)
 

(A) 	 Resource survey 
1. 	 Land use planning methods 
2. 	 Soil and land use survey and evaluation 
3. 	 Land mapping according to the ecological potential to 

sUstainl populatio0 
4. 	 Monitoring changes of forest area 
5. Inventories of accessible natural forest 

(B) 	 Conservation 
1. 	 Methods to identify ilnd quantify unique hiotic 

associations 
2. 	 NIethods to geneticconserve resources an( ecosystems 
3. 	 Monitoring changes withjin ecosystems and Species 
4. 	 Policy and legal aspects conspr,iatie m s' 
5. 	 Underlying ecological and biological processes 

(C) 	 Silvicultural sy'steris fir natural fif(rests 
1. 	 Biological linitaions to the transfo)rmation of tropical 

irest etosvsteiis 
2. 	 Impact of' different types of utilization 
3. 	 Natural regeneration 
4. 	 Artificial enrichment 

(D) 	 Whole tree list

1. 	 1larvesling
2. 	 Utilization 

'3.fects oil site 

(E) 	 Use and marketing of secondary species 

(iv) 	 Industrial forestry 

(A) 	 Silviculture and inanageinent 

1. 	 C i0e of, Species and provenance 
2. 	 Seed collection, storage, testing, zonation, certification 
3. 	 Vegetative j)ropagation, tissue culture, cell genetics 
4. bbreeding
5. 	 G;round p~reparation 

6. 	 SpiCing, weeding, thinning, pruning 
7. 	 Fe'rilizatio and soil nutrients 
8. 	 NMycorrhizal and tnicrobial relations 
9. 	 1integrate st nanagelient 

10. 	 Fire control systems 

(13) 	 Wodtl pr(l)tit es 

1. 	Anatomical 
2. 	 (hemical
 

P3.
'hysicalhnluechan ical 
4. 	 Pulp, paper, boards 
5. 	 Composites 
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Appendix 7 

Definitions of Terms Associated with Social Forestry
 
Source: Burley and Wood, 1983
 

Socialforestry can legitinately be applied to almost any type of forestry since 
somc social benefits (employment, export earnings, etc.) may be obtained from 
even tile most ( oninercialised and industrialised production system. It is more 
generally applied, however, to enterprises conducted at a smaller scale, in 
which industrial timber production is usually not the sole objective and in 
which tile benefits to the community are more tangible than such shadow
priced values. 

Social forestry includes community forest , in lwhich the planning, establlishment, 
management, harvesting and marketing of forests, trees and(their products are 
carried out either by the rural conmunity members thetmselves or by a State 
Forestry Service oil their behalf, with thelproceeds going to benelit the 
community rather than individuals. It also includes farm fiorestry in which 
individual land owrts (couragcd by training, extension programmes, 
demonstrations and incentives) plant trees in farm woodlots, contour or 
boundary lines, or intermixed with agricultural crops. 

Strip plantilg (referred to ill India as extenvidoiiforestry) is also included in social 
forestry and refers most commonly to the planting of trees on the sides of 
roads, railways and canals. 

Recreation and imnnily forestr , refers to the creation anti maintenance of trees and 
forests for spccialiscd recreational use or imorovement of local atmenity. Their 
value is dlifficult to quantify and they are more common in tnore developed
 
economies where thc have clear social benefits.
 

Rehabilitation j/re tr , concerns degraled forests and soils and it nay have 
both direct productiVe benefits and indirect social benefits (e.g. releasing more 
land for at.ltifture, rcncving supplies for local industry, improving dry 
season grazing, reduling soil loss, e.) 

Compensatorr plantation may imtove conservaiuon of natural forest with 
benrefits for gone consetvatliol, sipf)lics of miedicin.s, irotection, etc. 

All of these eight teris may be collectively called social forestry. 

,grofore.tr;, embra(ing agrisilviculturc and perhapsl) better called "land 
husbandry" (Stewart, 1981), is a (ollectcive tcrim for systetIIs of land 
lalg aelliil a l technomlogies that inicorporate tuixucs of' annual and 

perennial crops anl ainals (wi(h may ,angc fi-mo insrctsI to maimumlals)
either space or time1 fur sustained productiml witlh mainagemett practices that

in 

are comjatile with local cultur-. (Flt further (lehu it iois (f agrofrestrv' see
ICRAF, 1979; Anom., 198+2; Lundgrcn, 19182.) 

It is itiost dialrilitithat ini tnav comntrics lhe tertul has been takcn to be 
Synoymotyill with either sc ial forcstry or farm firestry (e., India; see 
National ( : ) on Aissio 1982). Agrofbcstry is only,\gricltre., 197; .Joslbi, 
one set of land Iimllhgcillg ll sysiciI isparallel vitl pore agricultural or pure 
silvicultural systems. Accordintg to wihelher it is appropriate or inappropriate 
to local environtsilt'ii l and social cotiiions it tmlay or may nmot be used in 
social fo restry. 

http:grofore.tr
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Appendix 8a 

Species of First Priority for Fuciwood and Other Uses. 

(E = endangered in parts of' range. =sonic wor!' in progress. J-3= 
priority ordIer.) 

I ndurstrial l'aaaI%aoaa()ier Uises 
Woo 

Nlic i 

Alfi'/,/ty
((taetri 2 
.Criba pen frirsra I -
(2trtia iillnnlimi I-
Ie-((Ifna s1. - I 
/'iflh diloinla I- 1 
1'. lrwpri;lta 2- I 
P' ri /rdrrr/ul I-
P. limurlf-rirrsp I - I 
lo.r,I, r i I - I 
F' falrdnr I - I 
P'. rumirdnrrbr I 

1'.rtarbwarr 'r. c/raaprrraa I I 
;am01,f j ulifinra 2I 

ma, ari/ -3 

(I.) A1In/n dua ke - - 3
 
V1I)Iaramn)ia apnn,'u(Im 2 2 

A1 sfpimrF Ilri'flrI n 33 

(F.) lhrn//r/ra rudnn 2 - 3 
('irrnni//IFlen /nlnIra/lr - 3 3
 
(aria rrrnz 
 3 3 
l/a~~mi'emn a 3 3
 

IE)RevApm.ar4'rnin'i 
 - - 3 
(FI)/nanria primi-1p 3 - 3 
(V) .Irmis, rr"/1ol i/nll 3 3
 

M3 rrahrirlla 3 3 -

Ale
( f: mruna 3 3 
IA inJ)(1 ann/nrp/a 3 3 

/r11/0 r /nnbisr part n/rn/rann .3 3
 
IriJ(Innnilo /lamborF ii 
 3 2 

() Sn/rlFnI bnarz/urrar 3 3 
(F.) Ia/n,'/nan -3aIn/nqrl,d ,rnna 3 

I ri ars a 
 3 3
 
(I:) Xe;/iraaI n/nr
lrn/ear 
 3 3 -

Caribrarr. CciaviI arid S. Amrerirva
 
(ax ar;Ii ad andi NMrxiaa)
 

Inrat. ani - I 
(FI)Au rurn/1,1anan 3-I/ 

(mm/mi ri/rnn/al I-

Soraaa: I.( Pain d IrrExuris aoil Frvrr1 Gem.i Pasnrrces, Filila NMcoiig. Supliedaa by MIiss C, 
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Pinus caribatavar baharnensisI-
P. caribaea var. /wndurrnsi 
P. cariblzfa var. raribaea 
R' oocarpaI-

P' psi'udirobiui/Irnuifolia 
Probopis alacamenit 

"' burkauii 

"'chikl it 

P' ) lilou 

Ilirnlil 
I i rliuiafrum 

P ainaru('l 

I 

-I 

-1. 

-

-1 

-

-

I 

I 

P 

1 

1 

. 

I 

Nitletrrainvai, 

(E)Acaiia alloida 

A 711/ofic-a-I 

A. T(IddITIa 

A. .alical' 

/54 i14( i(Tfll(1 

(E)Imus pnTI 

S. hi'irope, 

e 

o

N'ear Easi 

-I 

-I 

2-

1 
1 

I 

Quern i bi/r - . 

(E~~ iriial~i an I-

Am le:ii/iwitaII 

A1/d,/il 

3 

I 

V 

Aii/'tierrai lIniJ,/ a I 

1,/wha wbor. 2 

J'Iill sp.I-

Pa ainNJ). -

.Slid-optI sp 
Sa ih' ll taSJ.

2 1 

Sita/ i/l/l I 2 

('ru/ru I (fiu/lr 

(.r/tinrra tau,/ulic 

Eaeau i nni ti u~ itifoili 

Foienai loiiu4'TilI-

I-

II 

Hi. /urmiuun-

At luuiiinulanI- I 



57 

Afesua Jerrea 
Afedaiequoit, glypiostroboides 
Paulowvnia far'ejii 
R' tomen fosaI-
Pinus kesiy-aI-
P. korantj.s 
F' inasioni~aI
1'. rovburghiiI-
R' i ' veittiv var. mointolicaI-
I'seudolarjx anailis 

I 

II 
I 

-

I 
I 

I 

I 
I 

Africit 

.-Aata albida-
A. nilotica 

(E) A. rad(itana-I 
()Atortili 
A. ienq4al-I 
Irit'in4 'ja q~abonrnlhiv 

-

I 
1 
P 
1 
I' 

A'cacia aneura 
A. riuricultformii 
A1. 
A. sal 4 'na 
Cam arina tunns'in,'/amiaIaII 
C. etquiielifolia11 
Eiucadpiui ca,?lal(ibiflnsj 
E. iiriu(Iur(,1 
E. cle-tnaI 
A', g~lobulin Oss).globuluji 
E, globuluI sOs. ,uaidritti 
. micrthfl2 

E. raeliala--

E. lereII(orfllitI2 

-

-)do 

1 
I 
1 

1 

2 
1 

I 
1 
P. 

2* 
2 
1 
2 
I 
I 

-

2 
2* 

I 



Apltud para las principales zonas de- CO1 

ESPECIE FAMILIA vida (1) Caidad de-la madera (2) 

co arituioibj
Albi::afacata 
Albisia !,hby-
li1nu oxUmfnatsa 
.4:ad,ahia indica 
Call-adra r.Iathyr-u 
Casuarna eqnusruJula 
Cordia aliwdora 

.caza--
ZeeLquminosr
Lee,,anho-s 
Lx'&omosae 
Rs':sda~eae 
Mlas-af 
L'o.-05sa 
CaurnrN 
Iirxnc: 

bh-
T 

X 
N 
x 

X 

N 

bs-
T 

x 

X. 
N. 
N. 

bns- hrnh-
T , 

x0 
N. N. 

N 
N0 

N. 
N. x. 

N. 

hh-
P 

X 

x 
N 
N 

bs-
P 

x 

N 

hh-
%IB 
--

x 

I mh-
M B L 

--

x 

+ 

As 
-

0 

. 

-
Po Ch 

-
Pu 
-U 

+ 
2. 

Exwalvpeu camaldut-tai 
Eocahpw Cznodora 
AFulIptus Arandi, 

.lhraas' 
. If taa-, 
.Ixtxa 

N. 
N. 

N. 

N. 

N 
N.a 
. 

X 

N. 

+ 

+ 

0 

0 

a0 

+ 0 
0 
+ 

Ewcal~ptus saligna.Iz/c-eN N.. + r ,- 0 a 
Ginzcsd,. erpum 

G~ntga abneaI 
Grou.',, robust,
(; Ul u/msJo/ia 
Inga -ar 
Louaena lacsphaja 
F'mw~ caribasa v-ar. hondurmns 
Pin-s rnamsnw, 
I'in ooCarpa 

L' bns gadflraLUmmo.o 
Sit tmia 'nacrphvIta 
Taheboza pentaph; lla 
Taona Crandis 
Terasnatia zxurenuus 
Trr inatia japerba 

Lq',urruwae 
,hena,-eae 

Pr'iaaa. 
Shrczs/iaa'a 
L.gUmmosar 
LqurnroN 
piflant-aNe. 

Pinwat, 
Aaae 

ffefiaesat 
B enonpw,'a 

.bnc-,N 

Corneraaea 
currbrn'fa 

N. 
. 

N. 
N. 

N. 
N. 
N. 
N. 

N. 

N 
N. 

N. 
N. 
. 

N 
N. 
N. 
N. 
. 

X. 

N. 
N. 
N 
N. 

N 
N. 
N. 
N. 
N 

X. 
N. 

NN 
N. 
.++ 

N 
N. 
N. 
N. 
N. 
N. 
. 

N.+ 
N. 

X. 
N 
. 

N 

. 

N. 
N. 

N.a 
N.xa 
N 

X.** 

. 

N. 

. 

N 
N. 

0 
a+. +. 

0 

0 
+ + 
0 

+ -+ 

+ 

+ 

a-

a 

+ 

+ 

+ 

ao 

+ 

+ 

? 
+ 
+ 

0 
0 

-

-

(1) 
(2) 

Vr'anse ]as abservacianes sobre el 
Lc = Lena y/o carb6n 

As = Aserrio 
Pa = Postes 
Ch =Chapas, liminas 

#20 del formata. 
+ + 

+ 
a 

= 

= 

= 

muy buenaa 

buena 
regular, con lmitaciones 

>, 

Pu =Pulpa para papel C 

Saurce: Bauer (1982) 
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Appendix 8a 

List of Recommended Species of Trees and Shrubs 
for Nepal Comir unity Forestry Development Project 

Source: FAO/IBRD (1978) 

Glossary of abbreviations on the use of tree species. 

Capital letters = main use 

Small letters = potential use 

E e edible 

F f firewood 

G g gum/resin/tanning/lac/silk 

1-1 h1 hedges 

I i small titnl)er, implements 

L 1 lopping for aninial fodder (or breeding) 

M III lnc(licinal/religious material 

0 o oil Seed 

R r fibre/ropes 

S s soil improvement/erosion control 

Distribution of Sl)cciCs 

X mainly occurring in the ecological range 

x occasionally occurring in the ecological range 

(N) new species to be introduced into Nepal 
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U0 u 

Latin' Miame x ea/i, Xamw !:0 U ;111ml 
(English namrr) .6E.6 

:3 u . (see legend) 

.4/,,S5j) 

Ater7 Sp. 
. 
4 
feiii/if i~idica 

mIo,,a,,/iil 
il/nui inqa/enji 
.4ulowatpui Adoh 
Afrumin~a1ia Sp. 

I 
1 2 

I 
I 
I 

(p) 

in saila 
I'larrgaru 
Lamrrpatte plrarigmr-ru 
siris 
Uris 
IarIr a r 
Niga'lo (mrountiniir 

N 

N 

N 
N N 

x 

Nitf 

N X 
N 

N N 
NxF 

X 

X 
N 

' 

L.Fis 
E-I. 1I 

I/a, ia ihu/aea 
Ila ma 1a1!fi/a/i 
/?auhiapapum 
Ilauhir /'a'ze,'a/a 
1k/it/a ut/ 
/ikmiaia,Iima/pt/2 
AIel I/W/Il, ;vs11'1u 
I/Aaniama Ia/i/a/ia 
//ita"na SP. 
l/u/efratn/na 

I 
2 
2 
2 
2 

2, 3 
2 
2 
2 

Chiuri 
NMrhriwa 
ITanki 
KorrrI 
I~ij parri 

( hirleini, 

I)Irrsc 
I'alrsh 

N 
N 
x 
N 

x 

N 

x 
N 
N 
N 

N 

N 

N 

N 
N 

N 

x 
N 

N 
N 
N 

N 

N 
N 

N 

El0N 
HOIN 
IJ~gs 
I.Figs 
IlmrrSt 
Ilf 

Li 
g 

I' 
1AR1i(Ms 

ol~u/a m 
Corj/1, 1 al"//1a, 

2 
3 

(ha~zelnutr) 
(hazelnu11t) N 

N 
N 

N 
N 

fI-JI 
Eli1I 

(./i-api /iitt 
(,i1a1/an1pii171,1/iaD 

(ai/nni'!/,,/. 

(kr/ielaIit 
(,y/,aie/an/a,,i 

L'/wemipossdiai laris 
('it/innulon/via 

I 

I 
I 

I 

Paile kawr 
ale karru 

MNursuiri kar is 
Iiiiiii 
Ielrdar. 
Lapsi 
Ilrpi 

N 

X 

N 
N 
N 
N 

N 
X 

N 

N 

x 

X 
X X 

N 
N 
N 

N 
N 
N 

N 
N 
N 
N 
N 
N 

ellI's 
FIlTs 
(IiFTs 

F1, 
11'1 

Irf 
II 

/khns/~u/amni//nii (2) Bairs (hbraliiir) x \ efHIMiS 

A/aen at/r Sp. 
An/nial/nnatn2 

biN'e-1ia1ain11a/ana 

4,pwasp. 
Anta tIM1an/a/ia 

I 

2 
3 

Rrrrlnaksla 
I 'halcdo 

shirllid, Sijlr 
Pare 

N \ 
Xi N 
XairrN \ 
\ N 

N 

N 

NX 
x 

N 

N 
.E 

Is 

hiiu /a a/111a 
hoi 4'/a1n,,ima 
/.e i rma/via/ 
hiul'r~,'/i 
hll f/ia/,/ 

/bauusr sp. 

I 
I 
I 
I 
I 

Ihirihi, guilli 
I'rkhrri 
IDudhrilq 
Nvrrintlo 
Khrrrrirr 
Latrrkiiri 

X 
\ 
N 
X 
\ 

N 
N 
N 
N 
N 

X 
N 

N 

N 
X 
N\ 
N 
Nx 

Nx 

I, 
I 
I 
I 

I 
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m 

I atin Mime, EE -t 

-D 

ila/i Av,,, 

(Engl ish narm.) o. 
v) 

u 6gi
HcI) 

s 

!Iippopm~sp. 

A".xvS 1. 2 

Ariualito 

Bluokre 

X 

X x 

X x 

x x 

FIN 

1. 

jicajI ()kha~r X x x x I EFI 

zaut~ sp). 
bi.eei ti/,at 
Zllallo)~aid//a 

I 
2 
2 

I alglang salin 
SOltiuaiur 
Kutiaijr x 

X 
x 

x 
X X 

X 
X 

Xlki' 
X OF1N1 
X lFt 

.(fewhi/u o(mott~/iglin 
,I/ei a. r/arenh 
.JIh~-/zla chnm 
Aftd,rija dusiapa 

.Iaj,~''I~/sm 
* /oiWk /h 
Howi,. U'i 

A/Ifa Ina14rma1/p 

() 

I 
2 
I 
I 
2 
I 
I 
I 

Ehatc kaul 
Bakaino 
Chamuup lIsaiiijpu 
Sted champtj 

)uslt kimi)) 
Kimutlu 
BIp'lvanup 

N 

N 

N 
x 
x 
x 

X 

X 
X 
X 
x 
x 
x 

N 

X 

X 

X 
X 
X 
X 

1.F 
FI 
LTNluj 
I1*F 
1:LOS 
ElI.f(; 
EL1Kf; 
I 

)/ra u;npi/al, 

herd sp. 
hlika, ifa~vr,,a 

h1,1lv,,)w/,oa 

/*'nu, nru/',,,V'/,, 
Ai ,riiiiea/dl 
hA/iiul- ti/id/a 
h/pti/ofeuia/ a V)' 
Ah1111h/a,/,la2 

2,: 

I 
3I 

I 

I 
2 
I 

1, 2 

Jhulu1tsalin 

al 

Atfle suI~u 
(Chiiguzau) 
liIIItepipl 

;iudteri (?) 

X x 

x 

Xige X 

x \ 
\ 

\ \ 

x 
x 

\ 
\ 
x 

X: 

x x 
X 

X X 

X X 

N X 
x x 
Xx 

LIn 

TI, 
(c)I I's 

f

I~g 
1:FS 
IFS 
t IES 
Lf 

Pfuni t, trrell0/1, 
1hum, paduij 
/'ra,auiihaartfu/a/a 
1j',ruj iai/ji 

I 
2 
3 
I 

PanoII,( 
IDur kapdal 
(hangartu 
IMyel, Naspaii 

X 

\ 
\ 

\ 
\ 
\ 
\ 

\ 
x 

X 

X 

1I.F 
1.1 

FI't 

Qurrrus incana 
Qu-utu /IIlm/ap~loIa 
Own uiI mna/a 
(),"W'is/vm'ca~i,o, 

1,2 
1 2 
1, 2 
I1 2 

Itanj 
Faulailt 
Ilauj 
Kltasrit 

X 
X 
X 

\ 
\ 
\ 

X 

\ 

XN 
X X 
X X 
X X 

1Lt1 
1A.E 
Lt 1F 
1.1!F 

Rhor',,c/vir/un sp. 2, 31 I'alglirans \ \ I. 
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falin Name E NepahlNam e 
(English name) 

0 

CL.6 E (see legend) 

A'husjvani-a 
Rhursra-edana 

2, 3i 
2, 3 

Rhakimlo 
Blialayo 

X 
X 

X 
X X X 

Lf 
11fG 

Salmalia ,nalabarica 
Sa/ixs I. 
Sauraujai n.-pa/eniis 
Srhiina i'a//, hu' 
S-A/eu-Ama /r a 
Sf area rohufia 
Sorhussp. 
S),rnp/o oi aularrrdes 

I 
1, 3 

I 
I 
I 
I 

1, 2 
I 

SirnaI 
Bains 
Cogan 
Chilatine 

Sal 
Maile 
Loudh 

x 

x 
x 

x 
X 
x 
x 

x 

X 

x 
X 

X 

x 

X 

X 
X 

X 
X 

X 
X 
X 

TIFM 
Lif 
11 
ItF 

EoGiFts 
'i'Frn 
LAiF 
1.F 

7ruga dumosa I Tingre sallo x x x X '[if 

Ithurnium rvriareumi 
I 'iepX f1<'ufld 

3 
2, 3 

Pitho char x X 
x 

L, 
III) 

Jiasoib/?1orihiunda 2, 3 X X is 

.l/osma conlTditrjumf 2 Maidallo x 1L 

Z~ss a2 Bayer, jujubc x x x ELHtFSmg 
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Appendix 8b 

Species or Genera Recommended for Asia Pacific Region
 
Source: Koivisto (1979)
 

A. Basically wood production species (known in the region) 

Conifers 	 Pinus caribata1 
P. kesiya 	 L Wetter, hotter 
P. me4usii 	 tropics 
P. oocarpa 

P. nigra var. maritimal 
P. eldaricaL 	 Drier, West Africa 
P. griffithii 
P. roxburghii 

P. dinsiflora 	 Cooler, East Asia 
P. Aoraiensisf 

P. elliottii 1 	 Cooler, higher 
P. patulaf 	 altitudes 
P. radiata 

Agathii dammara 
A. macrophylla 
A. obhtda 
A. robusia 

Araucaria cunninghamii 
A. huniteinii 

Ctunninrghamialanreolata 

Hardwoods 	 Albizia falcataria
 

Gmnlina arborea
 
EwUal)ptuiJ a
(aldildflis 
E. dtglipta 
E. grandis 
E. aligna
E. tereticorni 

Suitenia macrophylla 

Tclona grandis 

BI. Multipurpose forestry species (known in the region) 

Acacia auriculi/formis 
A. calechu 
A. con/usa 
A. dealbata 
A. dtcurrrni 
A. mfamfii 
A. mr/anox.lon
 
Dalbrqia jmuo
 

LrU-arna leucocep/hala
 
Tirminiali sp).
 

C. Potential species (not widely tested in the region) 

Aluritej slip. 
Arftlarpi sitdt 
Ceralnia tiliqiua
 
Duro zibmnthinm
 
Dyrra cotnl/ala 
Inorarlmi rdulis
 

Mang~fera minor
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D. Agricultural 

E. Bamboos 

Morus spp. 
Parkia spp. 
Pentadtima spp. 

'thecolobium spp. 
Prosopis spp. 
7amarindus indica 

plantation tree species with secondary forest uses 

Cocos nucifera 
Hevea brasiliensis 

Bambusa arundinacea 
Dendrocalamus strictus 
Mdocanna spp. 
Oxytenanthera spp. 
Phyllostachys edulis 
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Appendix 8c 

Species for African Savannas 

Source: Laurie, 1974 

I. Desrt- onmitted from consideration 

2. Subdesert 3. Dry tropical 
Acacia albida Anacardium occidentale 
A. nilotica Azadirachta indiea 
A. senegal Callitris spp.
Azadirachia indica Casia fiamea
Conocarpus lancifolius Dilbergia sissoo 
Dalbergiasissoo Eucalypht1 camaldulnsis 
Eucalptus camaldulensij E. citriodora 
E. microtheca E. microtheca 
E. trelornji E. tertlicornis
 
I'roopiv chilensit
 

Sr5. Humid tropical and equatoria!
if raxi~oIica 


A crocarpuiJraxinfoli 


4. Scampih Acrocarpus Jraxinfolius 

Araucaria cunningharnii

Araucaria cunninhamnii 
 Chlorophora excelsa
 
Callitrisrarata
cc, C. regia
C. glauca Eucalyptus citriodora 
C. intratropica E. cloeziana 
C. robusta E. dqglupta
Cassia siam-a E. grandis

Euca'ptul camaldtilenis 
 E. propinqua 
E. citriodora 
 Gmelina arborea 
E. cloeziana Pinus caribata 
E. grandi P. Aesi).a 
E. pilularti 1'.merkusij
 
E.propinqua P.oocarpa
 
E. tewftiornii Tectona grandij 
linu caribaca 
IP Aesi),a
 
1'.mtr~utji 
P. oocarpa 
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Appendix 8d 

Hardwood Species for Lowland Tropics
 

Source: Fenton et al., (1977)
 

Annotated bibliographies have been prepared for the following tropical hardwood species:-


I. Acacia auricidiformis 

2. Albizia falcalaria 

3. Anthocephalus chinensi 

4. Campnosperma brs,'iprziolata 

5. Cedrda odorata 

6. Cordia aliodora 

7. Etualyptto alba 

8. Etcabpus dtglupta 

9. Eucab)ptim robuta 

I0. EIualyfplus trrticorni.
 

I1. Eura!)ptu. lorelh/ana
 

12. Fmalrpt: urpl/,la - not formally named 

13. (hevilla r buita 

14. M./alu(a Irmodendron 

15. . Iarmpm t'mlauj 

Ifi. ()lntlt/ sumatrana.1 

I7. "Trnnna/a hra 'i 

. Trtnmaitja a/aynatmaat 

1. 7rrminaha wtappa 

20. I"lanna/ha jtarnmil 

21. Tr, mna/ia lpwrba 

22. T onua ciiala 

23. Ttramdi nudiflora 
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Appendix 8e 

Plants for Arid and Semi-arid Lands 

Source: Adams etal., 1978 

1 THE SELECTION OF PLANTS FOR CENTRAL SAUDI ARABIA 

The purpose of the following lists of plants is to define a range of species, based oil one 
phytogeographical region. A list of possible plant itroductions is also given that might be 
considered provided soil conditions, climate and water availability are not limiting. Whenever a 
final plant list is comtpilhd, it is esscttial that all the cnvironmetal factors and the restrictions they 
ttight impose are analysed befirehand. 

Phytogcographical zone: Saharo-Sindian 
Indignous Frees 

:Acacia albida Pontaria atlantica 

A,.arabia 1'mozp cintea 
A gtrrradii ' juliflara 
l. tiraffae 1'. spidi('ta 

A. gunmmfrra 1'.strphaniana 
A. mriliftra Saltadora ohroul 
A nthttia S. prii(ta 
A. raddiana Schinto £t'bipthi/olius
A. irnqgal Tamarix aplli 

A se'al 7. artirulata 
/A.tortihi 71 alhia 

Atbiza julibr in 7'.rammi ta 
A. lehht(A 7. past winidei 
ErA'snia jar1bohma 7. itricta 
Elea.gnitfl4'tAs/idta 7 ititia uatappa 

!(),nalewnbius T b.ellertca 
F' /ssjabrnma "l'hespfiapspulntm

nmtda
F .'turn l'itex aignit-cattui 

,5a 
Martia tramfota Z Iotuji 
I rel5t Zi:p/hus jujuba 

Madta azdawth Z. maurtta 
rioriyikaaptea Z fpina-chrii 

'henix da irli/sia 

Tree Introductions 

.lahta t)anoplirla E. camtaldulvnin 
1. farneiara E. caripape 
AIhi:i (tnff i E. dladoalt'x 
Aria shsrt7mtnfrlia E. coolahs 

afrr!/olilj
Ihath),A11ton E f[orreviapia 

1. eT12,,tt E !ompflhoc,'hala 
(,'allitirmos(itit sn E. itrdrtexla 
C. lawrolatt E, Arrvania
(..a uattra Irwtala E lauddi nea( 
C. (inghamtaa E. lartlortnii
 

( rqutivtifoltm E. Iongirornii 
(. Jh'tl E. mirrothrca 
C. Ithmatnt E. patdlarit

" frlat E ptmq~iniana 
(" tearuhoa E, r,,rola
('uanit airsonira E. 7rdunta 

()(tsrss r7t5 E. ,sdrtii 
I)r/nntaphumiris E. sa/srnii 

Eaual/lttou(snjnyirn E ipathata 
E. broiatti)'t E. stricAlandii 
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E. lrasconlimsntalis 	 A! daheura patiperifolia 
E. woodr,,ardii 	 Parkinirrnia ruIeata 

F. iycomorui R' frzrlarro
 
Grey i/hia robiruta S&hini mo/IC
 
II)pheane t/rr'laia 
 WIaihirigionjaJii/ira 
Jaar-.nta raiinosiasfrria 

Indigenous Shrubs and Ground Cover Plants 

,lchillea frirarii 	 /Irni a/irrnrin 
A. ian lu/a liarpirm dai)'iarpui 
Anabiii ait!ictila lpotnort peii.cre 
A. selfefra 	 Iris *iiiyrinrrira 
A rf mi a her/rn-riM a Iqgrlfotifitia io/ua
 
A mrinori/rt 1 
 Laiinea ifnrwra 
A triprx ha/imus Lepfau/enia /1) offrifl(n 
1/alanifes aezuptiaia Limnrrnaruri lrrip afrum 
aeiapiuia gi//iii 	 L 710ola/rlr 

(2. /nrrk/rerinrr I.)iraT arab/irum~
 
(2al/,~goaijpii arbrrieu Lm
A./ersrlniir 
(C. fotrngf Afomonja miarr
 
L'a/oirpur 
 /5rrrr a enrim 0/tearir/,
 
L'appjari eiducj(ia 1k/Wrais /;,arh~ a/n
 
C.. 1pinoaaI'uniUria 
 andififo/ir
 
(arcx /ihysoeli /'., ruhra
 
Caa a/ilifOatai 1'inica granafrit
 
(C. uhrn ala Retarijratiftl
 
(2/eroridrm iarrmtn Rhanferijrm epap/rostia
 

C)pnui iunrlotratus So/iu/a fcfrarla 
(C. lacr'i4 afu Sr*a/via ae'qvpntara
 
IDudonca ricica 
 S. /rrfi~gera
 
Afhedrri a/la 
 Setb/rna aey(iE'a/)i( 
E. djsarAm Sicd/il-na Tn)marinit
 
Eutphrrka etfrioide 
 'I qrtmn slant
 
E gooJuntout lerriaria (apenrir
 
E.. trmunfantua lretia nrie /ja
 
E. ncrrifo/ia li//a mauroirnra
 
Genjifni rahara, 
 Z. ipinota 
lIauxy/onj 	 aphmI/ma Zm'iopk;//ti rounincur
 
IImliculi/ i ~ . nlumum
 

Shrub and Ground Cover Plant Introductions 

A Ilaada anlhartuiLa ~randli/a ipia 
ri/c Sp. L. rlorat
 
A runnlc donar 
 Lip/na (ifrinndnra 
A lripkx ntu arai AholrprUm Sp. 
Iinug'ain'i/cra iperrmhaimn Af)*r~fammu(nsmitl 
(.a/rrbrnfui manai unrrais hl'ifnru lenitrut~
 
C.. er/1/ti 
 I'. tera 
i/histus rotrra men i l'/uthlril (rpi/rm
 

ii )tria in 
 Polygrlo'otm~r ralrrrti 
Iris sp. Rlota sp. 
jaimmru rauni Santol/ma ckaiart~pariuius 
iriifrr carnara Yura g/nrma 
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2 SELECTION OF PLANTS ACCORDING TO SALINITY TOLERANCE 
Refercnce: R. Firmin AtLforr'ation, 	 lReport tothe Governnwni 4Kuwait, FAO, Rome 1971 

Electrical 
conductivity in
 
microunhos Plant species
 

45(),)00) 	 'hIienfta marinal ,araria remua. I'Pmpis jul/lfra (Kuiait strain), Suarda 
fermliliiiia, Z),eoplhai llla infla 


41)(5)(1 (amaina 4hzura, (.urlwarpu laiiiimi, 'huIentx
dart;)I/ia. 'fi naritmari-mortiu, 
7' patw'rioide 

35,000 	 11tril.dn. nummulara, .1. tetama. ]uniu n iuu, I'rimpii i/t/atianii, 1' iamarutuo,
 
7airiaix auirimn , 7' dwii. 7 /ihma. T /ai"//a, T ruannli"ra I llirpri, 1'.
 
irtntah . 7" priinrai
00 hamti hfta14 111 ~~m l, , 30(,0) .' a ,,C~ q u rtl/ha, K,,h ia idta. I hr a~ymte- ( wnniuntL I y,o p/i 

jul/Irra, " nrarix ap/ll, /zifli, ut/i',ll 
25,000 
 .1a, i .r r i laua,, ru/,t, a
 
I8,00) .b a, ii/iria.. rl/, .ina.in /a , fla 'Iii /:,'
ir Ca, i . ni/n/ia wrir ni.'l 

". faihuhatn. ,al Iirt1 
.....\r'im ,h-. l i, a/p-,/ta

Ii6,O0 
 l'raia fatnr iaria, .1 iiima, (l/itruin lamodattn,, Ca,.artia rwala, C stricta,

Art,aiqitlia h ira//ut ' atita/mahlubumr %.t r /waa. I-"(i /aali, 1<'inn ,rithria.
 
'rimiqi ,hilermsl. /I /ih/lia %.l i/'hma
 

14,(0) iii ala,airn/li. .1lrhirila inr'lia . (.'natil:rila / riil, (.'/frrir/ldrtn
r inrrire,/:i' n/ it I /iirnfniniria In,, l/lih,.,,i, urn. , 'Ari/,rnai'rrlr//iral I/nI/i 

12,000 	 'IrInm It ll ,,nrrii Vam ii,a ('ali na /)odnIrna I , 1Lia'irii lltui 
Aria, ana,,fr/a/run a /rriip ,i/,li , .1fr/i a:,ri, I,/'u ni, a irina/ur , I uni/li 

fifferiiiin 
I0,000 	 . i/,bbok/,z ,,B, iftaari ariuliat,.I; hyadihioi;, . "Im:ta,,.,//u/r i 

I ri'/r,,,. lo I:" ,iw./Frit,. ,1r tI.ri ,hm Li, i anna / "Fam/irdiioa, Ilaba 
Iainal, /.a,''rniriii 	 fin/hr i n lei, mw a unrin %..r rfri,ioo, Ai/i r/ru ,i/'iiii, 
- l'/ i ii fir/il/rirni I'l,% iij 'piii,,i 

8i500i //iiarji l//nt (.i//ii/'rralhi i ,li' ,r-ni iarpiriin . Iahir,ia(.ani irnimirriarn 
M.,.,).r/,,,nra itiriraa, irtal i i,, ii; /,: / i frtna"./§in , I ." 
i,itini,;t nrani. /: /aru'i//nr, . /I; 1. iar//iatfi ri,. . riuroi palhulata, 

ulrl il, / lbi yr tinal/iarli'a 

a t,',l.iir t.I'." 
teiir liu/ , iuihrnla/rmri ,.M lie, lriplari, molle, 

8.00) 	 Ihr, /, /wt,i rfrrori i Iin diliaii. 1 irntr a.I&" 
,l Jrin/it ifiurtuea, ,Sehni 

I rmia/, ia/aIl 
.,a,wiim)i rani. .1 l //,l/nmiirn alii //ia (a',iafiriiCiqi ,a/rr. . hItl.irlim, i at.izirnita, 
Ele.l pmi r , I"trrr/ti/r , (n/a i /ril /i, lii'ra,(,(-wi//,'a ina um Olr, ii/prwl, h 
"liaraipdti ir i tlt itans. ima 

5,) 0(0 	 (.rrrdail.w . n rprriirriinl . ntrn ia,al)flIta.Elara,iw aiuri /Im E 
ifiytll /in, Im.il/ril ni. "% i" ifia ra, E/ rr 
raal/ri. I nu ili rlu a. Lpm ialiahiri i a 

1,5()() Iit, a /a,,i am , i/ii/ia i/p ifrrt/ lr, 'iriuhir h ruai
3, 1(5! .'1,iim 

/ li i ntdun tran iwa nrlah Lantana 

ti//i. .1r.btira lrpit liii, I' / , riiirii Rin a frr ia,aaiin, Sali alba 
2,50 'ara ;anirfnlu ; .4/il .u1 mriAr/n/a, .I raidiana, AI. iifrmna, A gmardii
2.000 	 Eall irtr,,mi. hplirrur thlita, I'imm (rI)rn )uix'a, /)uranta p/mierri, 

I O00 	 /?,,ii aim lr , hIpulu, alia Si , ti slip r r aplr/r'tn, I th ritina 

http:11tril.dn
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Appendix 8f 

Natural Distribution of Species Included in FAO/IBPGR Trials in
 
Arid/Semi-arid Lands
 

Source: FAO/IBPGR, 1980
 

Specis Distribtian 

Acacia albida Del. Senegal, Gamblnia, Portuguese Guinea, Sierra 
Leone, L.ibria, Ivory Coast, Ghana, Togo, 
Dahomtey, Nigeria and Carteroon, extending north 
throughout the drier parts of North Africa into 
Egytt, Israel. ILea;ton and (Cypris,and frot East
Afica (Tlamania, Ke'nya, Uganda) ItoZambia, 

Transviaal and Natal. 

Acacia nilolica (L.) Willd. ex l)el. 	 (indlutding : varilt s), extutils fronttropical and
 
sub-tropi'al West Afl'ra (Setnegal, Gambia, Ivory
 
(:ost, (htna, Togo, ])ahotny, Nigeria,
 
(:ditrllot ), ast Alti(a ('alnzania, Ketnya,
 
Uganda), and North Afria (tlE Saliel, Egypt)
through 'astern Slud and Arabia as fItr eastwards 
as India. 

Acacia segqal (L.) Willd. 	 (including 2 vat tties), (hara'teristic of the drier
 
parts of Soitalia, Ethiopia, te Sudan and Chad
 
through it)Mauritaua, 'xtending west to Sett'gal,

(;atthii, Ivory (oast, (Ghtnat, 'logo., )alhotey,
 
Nigeria and (C*amelroonl, easti ItoTanzania, Ketnya 
and Uganda. 

Prosopis cinetaria (I..) l)ruce India, Pakistan, Iran, Araiantt petninsula. 
(syn. R jpicigem I..) 

Prosopi alba Gris. (includting om variety), extetnIs frot tie plains of 
sul-trotieal Argetina to Uruguay, Paraguay, 
siutlhern Bolivia and Ner1. 

htosopi' (hti enst (Molita) Sttltz (including 2 varieties), flront leru atni Bolivia to 
ettral Chile tnl nirth-western Argentina. 

Prosopisjtdlora (Swartz) IDC (including 2 varieties), fromt the ciastal regions of 
Vtntzttal;t, (Jtolomhia and lanatia, through Central 
Anerica to Mexie,, as well as in the Antillean 
Islands (perhaps introduced). 

Irosopit nt:qra (Gris.) Ilierony tis 	 (including 2 varietli(s), occurs inSouthern Bolivia, 
thr Grain Chaco of Argentina, Paraguay anti 
western Urilgtay. 

PIrosopis tamari o F. Philippi arid ttteset as int twie nlortlhert iovintces of Cihile. 

Fural)pttis carnaldrni I)ttinh. a larg" piat of inland Australia, with grtat climatic 
attd g(t'ttme variatiot. 

Euca&Il'to mirothtca F. Muell. a largt part of ccttlral and niorthern Australia with a 
stparatd )(ii rte(' ont tirt W(st oast 

Acacia aneura F. MeEll. inlatd arid Atustratlia. 

Azadirhita il/tilttss. Itrtta, India (,Siwalik I fills; Kart..it regionE; parits 
an, siith of the rivetrof ti I)e(( 	 (;(iavari). 

No'E:- A limitet nmlte r ohadditiottal stecies within tdi, sam.e tistrilitttmt,, arras as tie above 
itli hr (onsitierttI forthe preserntly prolosed lltase of titProject, e.g. Acacia tortilir. 
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Appendix 8 g 

Species of Trees and Shrubs for the Sahel
 
Source: Von Maydell (1981)
 

ALPIIABETISCHE LISTE DER BOTANISCHEN NAMEN UN!) SYNONYMA 

LEITNAMEN SYNONYAI 

Acacia adanonii Guill. cI Perrtt. = A. nilotica var. adansonji
Acacia adtringen (Sclura. ct Thonn.) - A. niloiia var. adansonni 

ACACIA ALBIDA DEI.
 
Acacia arabica(I.an.) Will. 
 = A. nioftica var. tomentoja
Acacia arabica Willd. = A. nilofica var. adansonii 
Acacia arabira var. Oamoniana I)ubard - A. nilotica var. adansonii 
Acacia arabica var. adifrin.:nm (Schuinm. et Thonn.) 
Bak = A. niloica var. adanonii 

Acacia arabica (L.am.) Will. var. nilotica (L.) 
ilt-h. = A. nilotica var. nilotica 

Acacia arabita Willd. var. tomenfosa (Benth.) = A. niotica var. tomnnoso 

ACACIA ATAXACAN77MLI IDC.
 
Acacia buchanani I larms 
 = A. macrot'ria 
Acacia (affra \illi. var. tamlylacantha Auhrev. = A. polyatantha var. 

cam/p,lacantha
Acacia campyla(antha hi,clisi. cx A. Rich. - A. polyacantha var. campylacantha
Acacia cachu \illd. var. camp;,lacantha(Hichst. 
ex A. Rich.) R brity = A. polyaantha var. 

ca/rnlarantha
Acacia caltec,u )liv. = A. po/yacantha var. 

cam'p)lacantha
Aacia dakidIi Crail = A. macrothyrsa 

ACA CIA DUDGEONI CRAIM! EX FIO L.
 
ACACIA EIIIENlBER(;AA IHAYN"
 

,.taiiafitindlata(;uill. ct PvrruI. 
 - A. raddiana 
Acacia flaa (F rsk.) Schw'inf. = A. rhrenbergiana
A(a glAwa Mllcrtdh - Leuraena Itucocephala 

ACACIA GOURA ENSIS A. (II "1N. 
A a( ,l rmarpa Ilachai. - A. albida 
Acacia hoc(Aii De Wild. - A. seyal 

ACACIA LAE7T'I R. BR. EX BNI'NTIt. 
A cia lebbcch (L.,) Wild. - Albizia lbbecd 
Acacia lrwtothalA = A. albida 

AClCI AfiAC ROS7l:ICI R LI(|IENB. EX BENTH. 
MAACIA A/ICR7O/.I IIARMS 
ACACIA AIELLII RA (VAIl|..) BENT|I. 

11ma n/ast S hwcinf. = A. sitbtiana 
Atca aIlot a var. a1maoniana ()ldmard) A.F. IHill = 1. nilotita var. adansonii 

ACACIA NI/I/,CA VAR. ADANSONII ( EUIII,. 0.LT PIERRO'I'.) KTZE. 
.(mI0a m1/ta var. adlrn.,cm (.hum. el. Ihnmn.)

1miv. = A. nilofica var. adansonii 

ACACIA N/LOI',I (L.) WIIID. EX I)E. VAR. NILOICA 
ACA(IA NILO77CA VAR. TOMENTOSA (BLN'III.) A.F. HILL 
A('ACI 'ENA' IA (I..) WII.I. 
ACACIA /O.YACAN771A WILI.). VAR. CAAI/'P.ACANI7lA (HOCHIST. EX A. RICH.) 
BRE-NAN 

Atacia prormpinnata Siapf = A. macrothyria 
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ACACIA RADDIANA SAVI 
Acacia ruprestriji Stokes - A. senega1 
Acacia saicharata Benth. = A-.albidar 
Acacia saynoryana A. Cliev. = A. (chu14geuri 
Acacia jcr/nuides (I..) WV.F. Wjiht var. ni/utica 
(L..) A. Chiev. - A. i/utica var. nitlica 
Acacia scucpitlidei (L..) W. F. Wighit var. pubeiceni 
A. Chv - A-.ni/tica %,;it. tumfutlia 

ACACIA SAEAYAL (L.) WILLI). 

ARiiaii)' l (L. ssp nwllera(Val A.ld 

ACA CIA S'YAL )EL.
 
ACA CIA SIElfIA VA DC.
 

Amocai~ini~uiria( iiill. ct Permuit. - A . titberiana
 

Acatin itlinirpa fiiiiuit. ex A. P.ich. A.Ma 
.1aiiu ma Iii ii I. A. f'ulyatantha %-;ir. 

campy4/arant ha 
*l~acjia Itii .) I I sspi. ra/diana (Savi)(FIoisk ;zyle 

.IAcia turti/ts I Ifiync A. taddiana 
Acacia tonliti I Iiiyii var. pubeicf-il A. ( Iii'. A (Iddifln.. 

Aicica trenimiani A. ( lies. =A. taeto 
Aoidra Itrisi/?ua Sto kes =A. sna 
IAca irch ( ;ia. vi P'rruii. A'. irnegal 
1(alla vfcuaryra S(ileiii. =A. sirehniana 

Adaunwita spharmwyapa A. (hey . = A. dig'iila 
A1dmun arniun Ball'. 1. - A. oniu 
Adeltuim (oelatrin Stidp = A. ubeiun 
Ad(Ituilji /iotihe,/ ). A. ubritinDC = 

Al)E\'IUA Ot?kAS 't/ (F( )RSK.) R( EM. ET*SCIU.T 
A 4 ialidfi hartiri \'il ii gli . = Balanii tfi)'tifict 
A~'idu trnr(!lriii %';iiTii'Ii. = Ba/(Jiites aq'~yJptiaca 
.Ij,'i/iidi Vui/~(tnTic,4i . lialanites ae4'yptiara\a n -

ALBIZIA (lIE IAI l I IHAR MS 

)/(iIAnina (Ii? u/hyl j . =A. jngItrf41/tlis 

ANNOA SENA'E(; NMS IT I S1(. 
.1nnouru iene(alrcn 0 v;UI.chrv uophy/a (Ito;.) It. 

AnnonIai ie'nialrnm va r. hitifo/ia 01 is. A..eqlni 

ANO(;kISSUS L.EIO(.II'/S (111C.) (;UILI.. FT' PERROTr. 
Anqnwo 1n alfilt vari. %ohinupleni( I Iii. is 

Ihut It. ct DaNl. ) A\uhrc~. = A. Irtucarpus 
ArIcii'tjmul it Ifo( Isi I full li . DIjal. A. (ciuicarpusuhinnpu . rx ei -
AItara azadirat Ida (IL.) \uielbiti = ,Izarliracha jiulica 

AZADlRAC'1l A~li(.JULSS.. 

I1 IJ.LANIJTES AEG Y l '',I (IL.) D EL. 
Bltailes .6ip/,odrs N idln. ii Siliter - Bi. aeiqvptiaca 
PItamo~ndendronaflu-anur A ro. - Luinipora africana 
IBaii aui Doni. -Bltrtmrrinuni parkiim G. 

taujhinia ad)-mriuan (;u11. Piiimii , -ii= Ii. ngi 

1/auhinia hen:,in Koi stiy = Ijulioltigmau reli ut ialuri 
lknii/jnia i/ahia A\. ( hev. = I'ti/lu irna reljcu/atumn 
Ilhinia (liluc A. ( lies. = l',/%imt,a Iftici/ituili 

Ithinit reticulata DC. . Pi/ililflia rtcidlatum, 
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BA UIIINIA R UFESCENS LA MI. 

fkmhinia thonninkqii Sclium. - Pi'ioiligrnathonnigii
Bombar andriruj Ilcllii Vtilictr. ei = B.costalumn 

BOA1IL.A' (:OS'I TU I'll'LE:( R. ET' \'UI LLE''11 
lhrnhax houai~tti Pllegr. 1-1\ilille = B. co~stalion 
Jiomnhiuvi'ullt-Iii Pi'lr. =B. ciialumf 

Pwaswfl(Ibelifn 1.v.ar.aeiopdii Wa~rb . = Bi. aelhinumn 
BOSCIA .IXGI'S77IO.I A. RICIL1
 

Bow~a otd&Ieldb I ohilt. cx 
Radilk. - B. sn7iqatn~ljij 
BolIIUl fpatrn Sjiiagii cilM. L. ( reeln = B. arqjlfU~~folit
Bomiia powedlit Sprague vt NM. L..Green = B. Aalicifia~i
 

B().SCIlLI I- lUI ()LIN'.

BO(SCMf~SlIA'E(,l.IJVSI8N'./.(11(ERS.) LANI. EIX POIR. 

Bum lomiilla A. ( lIt(-%. - B. attl,'utio/ia
Brrhmia spinaia (ILam.) Ilav. vx DC. = Stythno Inno 
Bu'hinja fainowsp Ri a hA (A. .) E.A II ic = Sfrvhnoi pn 
Buit) r, 1/lniumufaradolniu Nsp. parA ii (G. Dl)) 
II pi = B. parkii 

BU7)'IOSPI' Itf I'l VIRK/I (G. D( )N) K()'S( Y 

('u/ala Gn/aal g cI lliilict = Cfarinosa 
(,a//ifa liims,,a(/l, Gijili. ci l'crruii. = IDichroaiach),a cinerea 

(.alf/ami alhi//a I lay'ic ex Rothil= C. decidua 

CAl/'/'IRIS /4('/ F(Y A 1:'%V.l)RSK.) 
(.Cani/ir 110m ;Px. - C. corymnbosa 

Capatpn iia A. It i If. - C. lonientosa 
(a//an puhrrila DC. - C. loiiitiioa 

(Cameia / a %'.fill. = C. siamea 
'ama Aoltdipma C)li%-. - C. sieberiana 

CASS11 IA EEIII.* DCN. 

(.AIS1 4-II/I 1 /8U/LIl/J/.I] .RP.Fl G. FORST'.
 
(e/If/ oirmausi ( i I. ci Pm'rromi. -
 Alaylenta iniqatensii
(~C/allu s10 i laIi.ini'1a/iii = Alayte-nui sentgakensia 

(.inr7,a//ron ial, 1:l ct D icls -(C piulaLitJm 

('OVBlIII?/(M ACI i Ul V1'l\ENT'. 
(.in ill mnalfnii I 'vii C,' ii'cranthun 
(.'nnirinn 0i//iut l:i . 4-i D irik C,. riigm~ii 
('urnhwif in f/an/'un/mn 1:1g] I.i culs CUmitranthia 

(aa/ Ipianthiaiaona =C.'ilgI c IDficls mii~'riiansi 
(,'imii/al,,malroirlFrgI . ciI fir = C. q~tlininar 

(IOMIIRETU GI'l./C&.'1l'lC.lx )N
COA /1? 1IIIC NCluI.. ITITP. . X UIll. .Tl PER.ROl'. 

(.'m~/'va~paan :iiigi i IDid s -C. gluinosumi
(.'bi-Inmn /iiit iinoi IIbiok = C.. paniculatum
Coritioran raimii/aa/Iii I Ic( k -C. miuranthumi 
(,'irlum~ rainmm man Fliigi. )iclsciI - C.. panitalm 
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COMMIPHORA AFRIGANA (A. RICH.) ENCL.
 
Gommip/zora cakcicola Enigl. 
 - C. africana 
Conmzmt~hora pilosa Engi. - C. qfricana
Conacarpus leiocarpus D)C. - Anogeissus leiocarpus 

CRA 'FVA ADA NSONII DC. 
Grain,, rel~'osa Forst. - C. adansonji 

DALBiER(:IA Al ILA NOXYLON GU 11.1. ETIPER ROi'. 
1)ichroilachys arbur,', N.EF. fir. D. (inert,, 

1)ichroilaczys ,lrnerala (Forsk.) I lutch et IIajz. DL. cinerea 
IDic/iroslaclis riulanA (Pers.) L. 
Dirhroiftadi;s plalycarpa Dliv. L. 

Benth. D cinerra 
Mcky. ex D cinerea 

DIOSPYROS AFSIIFJORAusY I-IOCII ST. EX A. DC.
 
IDiospyru snqalejm riirt. cr A. D)C. D
1. ineipiliformis 

Elayuna biloba Rf'. = 1iliorfjjgma rehiulalurn 
FN7>IDA AF1R1ICA ,VA (UILLI. ET' F'RRYF"F.
 

Eniada fudarn, Schwecini. 
 - , qfricona 
Enila iihani,'uenmiDe Wild. = . africana 
Entadolms uianica (Schwv~ii, .) ( iib etrii c 
Blhiiqiic = E. qafricana 

ER Y77IRIA' I .SEA'F(ALEN~S;S DC. 
EUL/G! I'7lS (.1AMA LMfILENSIS 1 FFN HAR FYI 

hLuadyiiu roilraIlt S(illdil. = E. cama~ltdulensis 
EU101 ?lilA hABA /AtIIIElA A IF.
 

Euplurbia rugeri N.E.. fir. 
 = E. balsarniftra 
Euphorbia irpnurn N.E. fir. - E'. balsamifera 

I'aidherbya albidl e)l. - Acacia albida 

lFRFIIA AI'OD.A"WIElRA FAI. 
lerelia canduhuidee IFicrii - F".apodantiera
itu bibraaleala Warh. =KF latlyilla 

Ficb nei Warh . = F" itroph;'lla 

FICU/S (.AP1EAWS T- UNIIl
 
Ficiii de-diAna (Mi(i[) A. Rich. F
- ilrophylla 

FICUS GiNAPJIML1OCARRIP (MI!.) STl'UI). EX A. RICH.
 
FICUS INGF.".W', (1\11.)) FQ
 
FICUS /1,,'1/1/I.l XIIQ.
 

1Ycue tutra \'ald - F. ingens 
Firm 4Aivuri 11w idi. - F iqn 

FICUS PLIIPI' A DELF. 
Fit pseudsotqeii A. ChIcv . - 1K i'oelii 
Funsii itmdiimIfls A. Chcs. -' F ofophyla 
In il r'kni I j - F. v'oelii 
lion-ipragirctna MihFbi% t BiFu rrci - 1".itrophylla 
Fiful qcorlioitt 11I. - . gnaphlwliarpa 

lM'(:lS '1IIOA',VI.VGI1; BllLUME 
luwi urnbro, aV.i - F ptbiphylla
1i~it fa1dt oIAtlit FiiiiF = 1K naplialocipa 

FICUS I'0OGFI~l (N U. IQ 
niIPug'ra umno i Illecitrlria iiroia 

P-ui~ra virma,(Rush. ex Willd.) Baill. = .X'aurirwgarow,vi 


GARD,'N1A AQUAIF(SIXF:N. SIAPI' ET FIUTCFI. 
GARDENIAF EJ11/lIFSC!"AS S'FAF E F' FUTCH . 

Ga df il liaiuili I firu, = G. lerni/lh 
(;(irdlria \'ahl Sini.
rrilulmtn,, ex = (., Ienfi/oliz 
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GARDENI SOKOTENSIS HUTCH.
 
GA-RDENI TERNIFOLIA K SCHUM. E'I'THONN.
 

Gardinia thunbtniia Hjeri- G. lernifolia
 
Gardenia friat-antha var. parvilimldns F.N. Williams - G. eritbtscens
 
Greivia betulfialia Juss. 
 - . lenar 

GRE l$'IA IlCOIOR JUSS. 

GRE WiA L ESESJUS
 
(;rei'ia grisea N. E' Sr. 
 - G. hicoo 
(;,eIIw a umidia A. Clicv. = G.flai'esrens 
(;rrtivia Ait'ehensi N.E Brl~. - . bicolor 
(;reiiia iniitla NI isi. ex H uirn - G. bitulor 

(;REIVIAI AIOILIS JUSS.
 
Grei'ia nuts tamnit enititiurrei 
 - G. bicolor 
(irneva pnltia ILimi. - G. flavcens 
Greiva pupiulifofia \ dii = G. Inax 
(;reii iali ihlia I 1 yii ex Roth =G. bicolor 

(;reiii tenuila Fits  = G. ,nollist 

(;REII'IA I7LLOSA WVII.D 
(;UIEI&1, SE.VEU-LENS1 J.R. (N l 

G-rnt,.4--ia din (Sri Litis = Afaylenust seneialenss 
Gri'ntlp-hitta~t~aeiu (Lami.) I ois - Ala;-henus senqialensis 

lHrudldltlit i frirana A. Ruidi. - Comnrils/iora afrirana 

IIYI'lA EVE 	 7I AsfU- (L..) NIART. 

K!!.-! YA SENEG-f LE"NSIS (D ESR.) A JUSS, 

LA.VNEA AC I A. RUIH. 
ILttireai tlwltiitt A. Cluv. - L. mihiucarpa 

LANNEA AIICR()CARlA ENG;L. El K. KRAUSE 
L.Elq 1lENIPl( E.lI- (I-C R K.) I)ECN E. 

Leptldnt fuirtiunt Wight 	 = L. pyrotechnica 
Leitaerttt tIatuta (Mit-ch) Beti. = L.. leucareptiala 

LEt 'CAEM~ LEI (V"C-;VUALA (LANI.) D)E WIT. 
Lricarta i'adtrrnum Si andIviy - L. leucocephala 

AlA El? (I A.VCOLEXSIS DC(. 
AlA ERlA (lASSII-C)A FURSK. 

Alaerica rit'jda R . fir. = A. crassifolia 
Alarruti irrtrtialrn ii It. Br. 	 - Al. crassifo "a 

AA CIE/.- A 'll L. 
AA )TEN1IS 	SE'NEU-fL1"VS/S (LAM.) EX ELI. 

Afe/ia tlfiliratiria IL. - Azadirar/ta indica 
lia intlur. Iltauiis - Af adirar/ila indfira 

Alirncia attihlri 4'en = A (aia nitttira var adansonji 

Ali~ttt, to tiala L. - At. Ititira 
Minimait bit, /tbtttiaiaq . = l'arha ltiC'tibitsa 
A1irntri rinrret L. = J) jritt tarli;s citea 
Aljfimag*,ltiwr L . - Leittarna lwrurtephala
Alimnota ,h/tierata Fonk . = Dicrttwtrt' rinertra 
Mlimotsat julifltva Swairtzi. = Prowlt~ti jul~fltra
Aljnwita lehitech L. = A/b jzia Ic/dak
Alinm alttrcotbtzla ILaii. - Leuroena /curttrft/a/a
Altti a na-lifr-ia Vahi -IAtacia rd/s/u-i-a 
Miimat ni/ttira IL. 	 - A ratio ni/of ita 
AMimosa 	 Pt-irs.ituiani - lDicioarhyit inec 
Afintta pennata L - Arcra peninat 



76 

MIMOSA PIGRA L.
 
Mtimosa scorpioides L 
 - Acacia nilotica 
Mtimnosa seneial L - Acacia senegal
Mi!ragyna africana (Wilid.) Korth - M. inems
 

MITRAGYNA INEI:MIS (WILLD.) 0. KTZIE.
 
MORINGA OLEIFAl/A LAM.
 

Moringqa plerygospcrrna Gacrin. M. oteifera-

Nauclea africana Wilid. - Miira~gyna inermis 
Nerium obesurn Forsk. - Adenii,, obeburn 

()dina acida (A. Rich.) Oliy. - Lannea acida 

PARKIA BIGLOBOSA (JACQ.) INTH4.
 
PA RKINSONIA ACLL'U.A7A .
 
PHOENIX' DA1CTYLlIFERA L.
 

I'hyllanthi viroswc Roxb. ex Willd. = Srcurinqa virosa 
PILICS77GAIA1 RE'IJCILA 'TUMA(DC.) 1-OCHST. 
PILIOS7IWMA TIIONNINGII (SCIlUM.NIMI NI -RIEDH. 

Piliosla~,ns rqfeicrnj (L am.) Bcnth. - Bauhinia rufeiceni 
I'udorja sef~lelells (Pecrs.) L~ami.cx Pi'ur -Boicia srnqehnsis 
I'oupartiabirra (A. Rich.) Aubi - Scletutarya birrea 

IA!OSOI'IS APIG1 INA (GUI.L., PF"RRUI. IT RICH-.) TAUBI. 
Prolopis daileno.I sie Prosopis julijlora
I'rosopis dubia (huih. vt Perrmit. = Acacia sieberiana 
f'rolopig l(1ndhuvi( U. A. sir/I, Pros opis juliflora 

I-ROSOPlS JULIFLORA. (SW.) DC.
 
Prosopis lanceolata Ilcith. 
 - R' ofricana 
f'rosopis oblonga Bcnth. - R' africana 
Prusopis veduiine sie/ic R' jui~flora 
Pherocarpm (Jbbylj inicus H cuchsi . - P. lucens 
h'erocirpus a'n,oleniui DC. = P. erinaceus 
Pteirocartnas echinai D C. = P. erinaceus 

IPrEROCAIRPUS !.RINA (.Lt S P01 H 
PTEIOCARPIIS 1AUGEAWS 11T. FX GUI LL. ET PE"R RO'rl'. 

Pirroctitpustutn ivar. uimfpliifJolius (Bak. ) A. 
Clrv. - P. lucens 
Plentoorp:. iirnplictfoliui Bak. - I' lucens 

SALVA DORA PEISI.A L 
SCLEIOCAR Y-I I?.1?RE: (A. R ICIL) IIOCHISTI. 
SECURIDA GA LONGEP/'FDIJNCULA hi FR ,SEN 

Securidaca pal/ida k'Jiuzsch - S. longepedunculata
S'ecuridaca ipinowi Simii. - S. lonkgepedunculaza 

SECURINE(;A IRISA (R)X II. EX WI I.ID.) BAlI. 
SecuJiflua ?nicrocarpa (BlIumate) IPax ct flofnI . - S. virosa 
Soduada dencdtua Iuursk. = C'opparis decidua 
Sp~ondidas birrea A. R ii. - SIe-rocarya bnrrea 
Alercula (inlflfl A. Rich, - S. sel.,era 

STERCUIJlA SE7I'GERA D 
,Sterrulia Ioanenlosa Guili. cI Pcrioii. - &.sduera 
Steeuptrinurn deniai urn A. R.ich, - S. Aunthianurn 

STEREOSPEB~tUM A'(N77IIINIJAf C IlAM. 
Strhnos uuinmr (Gilg. -S. ipinosa
Strychnot djaloniu A, (larv. - S. slpinosa
Stryc/i courff Chcv. - S. spinosa 
.taj'Mnoi era,'inata Bank. - S. spinosa
.9r)'c/inos i/u/cu Chev. S. spinosa-
Stryc/i agrarillirnu: Giig. - S. spinnia
Strychnoi Inca Soicred. - S. spinosa 
Iitg)(flIo~ua A. Rich. - S. spinosa 
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STRYCHNOS SPINOSII LAM.
 

Strychnoi Ipinosa var. pubescens Bak. 
 - S. spinosa 
Str;'chnos i'oIA-nsi Ciig. - S. spinosa
Swvielenia senq,,alensjs Desr. - K/zaya sen.qaltnsis
.Scomnorus gnaphalocarpa Miq. - Ficus gnaphalocarpa 

TIAARINDUS INI)ICA L.
 
7AAIARIX SENECAILENSIS DC.
 

Te~rina/iaadamfaleflsis Erig!.
 

TERAIINALIA 41i'ICENVIOIDElS (;UILL. ET PIRROIT.
 
Jenpninaliartvalieri IDiels 
 -I nTacropirra
rminalia daive Rolle = 7.~ racroplea
erninalia dielyonrora IDieis = 7. avicennioides 

'fl'nninatia ellioni Engtl. et D)ivis = '. rnacrofsera
 
i ntinalia lecardij Etigi. et IDieis - 7. aiennioidei
 

TERMINAL/4 AlA CIOPTLWRA GUI 1.1. E 1'PERRO'IV
 
iTIyniflhla mberota (:iue. 
 - '. manrople 

L'ncarja inermit WViIldti Afaltogna inermis 
lroslgr,na dbeA-ena NIiq. - Ficus ileophyllaz

llvtairtiensNI iq. - Ficus iniens 
Ulroilugma vqoii Nliq. - Ficti voielii 

intirenti flavernscens (jitss.) Burroi - Grewia flaveigens
I'itlkria jo(irodosva (;t-ruin = Butyrospennmtn parkii
V'ilrx c/tariensis (Isv. = V doniana 
Vilex cienAoitski Kotsi-hy t =Ieyr. V doniana 
1'jtex cioteala Sd it ii. vt 'Ihuit . - 1. doniana 

VI'I'A IIERSIY)L 1.4 BlAK. 
i'ITIAA DONAI.. "I SWVEET 

j'ttex /saludss a;ike - V. doniana 
Vi'ttx jtipp(folia Ohsv. = V' divers i/o/ia
Vilrx Uf/tiato (G. Donirx Sabjine - V doniana 

XIAIENI.I AE/C/(.AKI L. 
Aurnenia aq'~pliara L.. - Ba/aniles aegypliaca 

Ziziphui amp/tibia A. (Itcv. - Z spina-christi 
liziphas jujuba (L..) Lamit. - Z. mfauritiana 

7ZII'IUS A/A UI/7IA'11 I.AM. 
Zizilphni enhis A. Rich. - Z. mucronala 

1ZIIZU.S AlUCIWNA LI WILLI). 
liziphtii art hocant/ta D)C. - Z mauitiana 

ZII'I S /IM llIJIS7l (L..) DESE,. 
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Appendix 8g 

Species Under Trial for Plantations in Dry Tropical Africa 

Source: Delwaulle (1979) 

= not promising) 

Adansonia di~qiata C. siamea E'uphorbia balsamifera 

Adenanthera pavanina C. idnriana . kamnerunica 

" dnu asuarina deanmuana E. tirucallibeu 
C. rquiirtifolia Faidlierbia albidal 

Afzdia africana C. glauca Fcssp 

Alilanthus malaharic,,,n . Catalpa sp . Fun furia elastica 

A lbi.:ia adianliflia Crib,,a prinr Gleditsia triacanthos 
Albi:ia cheraia/i (.edrerla Sp). Grnelina arborea 

111hizia ktbbecA . (kllt:. inlqriiia Greviika kvramidalis 
" Alluoudia procera . (Jhuhmia tabularit G. r..Jracla. 

4ilt,flh( (oflngel is . (,ombres,,i Sp Cuaiacumn officinale 

Anfacardiumf occule~rst .'usniiphurz ailmanl Guiera senqatensis 

" Anuiqrissw lioarpui ('Copernicia (erifra Gyrosternon splp. 

" Antiaris africana (:Cordi jinri~i ~ . Ilakea spp. 

" Afrauraria colunnari Vordyta pinnala llolarrhena spp. 

Alripkix sp. . Crotalaria cunningharnii . Ifura crepilans 

" Aucomnra Alaineana Lupreis lu.41anica . Ilyphaene thebaica 

ii adirachla inidica lDalbtrgia rzu'lanoxylon fIobertinia doka 
I). SiSVou 

Balanime aqr~plka jacaranda aculifolia 
lDaniellin ulive-ri 

" 1/auhinia rtunninr'/iamfii 1). lhj~fr Jalropha curcas 

" 1/au/u nia ruf/eefli Jelonix rriqia Kiiaya senegalensis 

Born/av cssfaturn Delkariurn sp. Lamarkea acheifolia 

Jiorassus aethiopium Dichrostarhys cinerra Launsonia inermis 

" Brepnia nivoswa imoso inpiforrnil Leuraena leucocephala 

1/utyrosIperrtu paranloxun . IDodonea viscosa Lonchocarpui serzceus 

Caesalpinia puicherrirna Enlada qfricana Markharnia tomentosa 

,lrn enqalensis 

" Callitri sp. Erythrophlewuineensetfli lfe/ia azedarach 

Calothamnui ,&esii Eucalyptus alba (and hybrids) * .f dubia 
" anariuni ausuralianurn . camaldulensis (and hybrids) - Afillitia laureniji 

* ~ ~ ~ Caiiennnis Mdealruca spp. 

E. citriodora
" Carinsa edulis E. crebra A!imosa pigra 
" Cassia auriculaia E, microtheca 

" .jFtl . panics/ala Afitragvna inermis 
" C. ft itu/a . salign a A o i k a o ef r 

" C. gluia E. sideroxylon Mrnaoefr 
" C. noluhnosa E. terelicornis Naucira diderichij 

* C. oligophylla E. teisedaris eimoanv 
" C. plurocarpa E. lorridianaNeumoanr 

I Editors' footnole: gynonymosus willh Acacia albida. 
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" Opunliaficat indica Pierocarpus erinacew Tamarix spp. 
" Parinariinacrophylla hilotus exallalus Tecoma itans 

Parkia africana Ricinodendron heuddotii 7 clona grandis
P filicoides Robinia pseudoacacia Terminalia ajuna
Parkinsonia aculeala . 7. carpentariae 

" Pellophorumferrqinrum Salvadora perjica . 7. calappa 
Sarnanea jaman 7. ivorenjis

" Petalotolis labicheoides Srhinui molle 7. nwnialy 

Pilioslqma monandra . S. terebinthifolius 7. superba 
" P. reliculalum Sclerocaga birrea Thevelia peruviana 

. Thuja orientalis" Pinus caribaea . Simmondiia chinensis 
" R haltpenfij . Vilex donianaR pinailer Spondiaj Ynonbin" R pinea Sterculia lorntntoia . Aimenia americana 

Pithe(Mobium dulce . S. urens . 7iziphus mauritiana 
" Populas Spp. St)-lobasium spalulatum Z. mucronala 

Ptojoliii africana Siv"lia panarnensij
R chitrnjij
 
R cineraria 7 zmarindus indica
 
1'. lamarRgo 
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Appendix 8h 

Species Recommended for Arid Zones 
Source: Goor and Barney (1976) 

A bies cilicica */uniperui excelsa 

Acacia cyanop/iylla Aftlia azedarac/, 

Acacia taTtilis Aforus alba 
Acer neiundo I'arkinjonia aculeata
 
Ailanthus alt issira Pi u ria
 
Alnus oretai Iinus (anariensii
 
Airaucariaerxcelsa Pi'us halepen us
 

Azadirachla indica PI'nus Pincale 

Budnesia retamno/inpnt
 
Callgonurn comfl~tAf 
 Pislia( allarilica 

Casuarina equhsefifolia I'latau orienlalis
 
Casuarina £glaua 
 x luius euramnicana
 
L'edrus .'ibani 
 I'raSOIil jullfiora

Gellis austta/is 
 I'rosopij spicsqrra
 
Geralonia si/iqun 
 Qurs sue 
Cralaeius a..aro/us Rhus cariaria 
Cupressu s.empel'u'zens 
IDahergia jisfo10 obinia pseudoacacia 

Sal/ix sj)J).
Elaeainus anquseifo/ja Schinopsis /orentzii 

Euca/jptus tsea/du/ensis Schinus "1011i 

Ficus sycomnnrusr iesmat arlicu/ata
l'taxinut s;'iara 7;2xodiurn edisichumn 
(iledjitta Iriacanthos letrac/:niv arlicu/la 

lIa/oxy/on ainn~ndt)on ZizjpIhus .epina-chrisi 
Juqians tl'ia 
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Appendix 8i 

Tropical Tree Legumes of Special Significance as Fuelwood 
Source: Brewbaker el al. (1981) 

Species adapted to: 

Genus Humid tropics Arid tropics 

Acacia auriculiformis, marnsii brachysttgia, cambagei,cyclops, nilotica, saligna, 

jenetal, sgjal, fortilis 
Albizia - bbtk 

Calliandra caloth),rsus 

Cassia - siamna 

De'is indica 

Ghricidia sepium 
Inga vera * -

Leucatna leucocephala 

Aimosa icabrella 

l'ithecdlobium - duke 

Prosopis - alba, chilensis, cineraria,juliflora*, pallida, tamarugo 

Sesbania grandiflora 

* Highland-adapted species 
Mesquite is widely considered an undesirable thorny pest 
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Appendix 8j 
Firewood Species Described by NAS 
Source: NAS (1980) 

FU ELWOOD SPEC IES FOR Acacia camba4gei 
HUMID TROPICS Acacia cyclops
 

Acacia auriculifm'is Acacia n lotica
 
Calliandracalothyrsus Acacia salgna
 
Casuarina equisetifolia Acacia senegal
 
Derris indica Acacia seyal
 
Gliricidia sepiun Acacia tortiis
 
Gnelina arborea Adhatoda vasica
 
Guazuma li/n Albizia lebbeck
ffolia 

Leucaena /eucocephala Anogeissus lat
Jo/ia
 
Mangroves Azadirachta indii-a
 
Afimosa .cabrela Cajants cajan
 
Auntin'gia calabura Cassia siamea
 
Sesbania /i.pinosn /a
Colop/hosp5enn tint mopane
 
Sesbania grandiflora Emblica officinalis
 
.syzygiuin cumini Euca/yptus carnaldulensis
 
"erminai/ac-appa Eucalyptus citriodora
 

Irema spp. Eucalyptus gomphocephala
 
Euicalypttus microtheca 

FU ELWOOI SPECIES FOR EtcaVptlus ofcidentalis 
TROPICAII IG H LANDS Haloxy/n aphY/lum 

Acacia mearniii faloxy/on persictim
 
Ailanthus alli.f/vina Parkinsonia aculeata
 
Alnus aciminatla Pin s ha4pensiS
 
Alnus mpalen/i7s lithrco ii/m d4lce
 
Alis ribr 1'rosopis alba 
Euicalyptus globu/udis Prosopis chilensis
 
Eucalyptus randi. Prosopis cineraria
 
Greville rohusta Irosopi jll/iflora
 
lnga vern Prosopiv pallida
 

IPr.opis tarnaruqo 
FUFEILW()()i) SIl "CS FOR ,R Ii) laniarix aplylla 
AND SE M IARI I) R EG IONS Zio'phus mauritiana 

Acacia brachysftachya Ziz'phus pina-christi 

(b) Master List of Firewood Species Prior to Selection of 60 Species 
Source: NAS (1980) 

The follhWing species receive~l tile highest rating in replies to tile inquiry 
sent to several panel methundred plant scientists and lnresters belore tile to 
write this report. Species chosen by tlie pane-l for inclusion inl the report are 

marked with an asterisk. 

Hlumid rropics .1Irtm,,pth,ra .-.[,id afmana 
.4 PoIyaantlia 1. X:'lmapa 

,.4at' aurui(uhffrim .4A 1 ,.llamimi+ spp.
 
.-I. auaimu(ari A tomnnomt Albjz/,a./aata 
A. (ramIarlpa lebbfa/1n. *
 
/ffla'a Adamoma d.itata .4 7olut(ana 
A a1 Adina (r,l!fiha A.odoati iima 

i 
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A. procera Derrit mficrophylla Afacharriurn nictilans 
Atrurjlei mo/wccana 
A/niis jorulenuis* 
AbIsonia sqpp 

Detariian senealense 
Dioliurn guineeniii 

1). oi'oideurn 

Aladhuca lat iJo/ia 
A/a/inra sppj. 
Alamniea americana 

A nacardiun occidentale 1)ichroilth*yj glomnerata Alan gi/cia Indira 
Anqijjusi 14 ati/o/ia* fliIteia spp. MnIiigroives 

A. /ei(atll/7 ' I03p'ros Sri). Alela/euca /eucadendron 
A nthllcephalui tadlllflh 

Allidellfla g'haes,ml/a 
Dip/4la roblillildet 
Dinizia exce/a 

Afla llma sIpi. 

Aflia IL'edarach 
A ueocarpti Ispp. D)1aat~ga l ri1nflolta Al (0111/Joita 

Apido Iperna slip. 1). moalurcarta Abfihe/ia champaca 
A Jfilllur alIndet('a 

A fillial Opj. 

b./awrimlpernurn spp. 
Anlera/ahiroivlacarpalo 

Alaringa a/n/era 
Aforw i 7naz.glia 

Ai-ennia ,qlp. 

A za,/ira* la iniIa* 
Er.icghrina~sppi 

Eri'hroph/cuin spp) 
Aluntnr,'ja ca/abura* 
'Aurravapanicta/ala 

Itaphia AirAl Eula pi11/11(/la Ahrtyriia spp. 
Bhahkinia mahbra//(lj1 E bflar) 1,1/ A'audr/a di,/errichi 

B/ taoniaita 

it cha/la jall (11W 
A, /rame lfla 

E ((nidlI/nim' 
Ne1 landra sp1. 

ha01 111pp 
I/aalcpmi l l/l//am E. (illdala, Olorne/let i umnalrana 

Byukute111 s111. L'A di,'/apla Ouraten ta/ophy//a 
(.al/lia i(lf(pp17 

Ca/arul calarl ' 

(.a//iandha ta/alIcomit 

A grari1dtl * 
E 11mrolleta * 

E mlli/i cana 

I'auinari exce/sa 

Iarba sppl. 

/'arkinsonia aculeala' 
C it1tn111 i(E1111 pcil a i'e/lophorum pterllcartpi 

(a//u (11/a 717/1171 Elmi/iera l'entac/ethra macroph y//a 
(.a/anca/a Cguiaa E roa/n. Pl1/enladeima butvracera 

(.apparl %pp E feyrluornis /'h//anlhus lblioel 

(.aumpa giant71e71 EIAlamne/I an,1 I'n.t 1 ariblaea 

(.a llrill spp. Allq,'nia /0171/Il PI' est)a 
(1 111m 11 7,iel/aitia FIll benuha/enm PI m',nrAui, 

C ilianileJ* (;auga poaaa Pipla/enia Sp1p. 
. tpo1 l/bi/lt W.irwh ilil lal u/ala *1'ilhece/iai du/ce(r 

(. eqllitelif/lia' (;71e/7l IIT/,lle P' loa/luT 

. le/lirAphlota (,e i/ea roTI/l (l P1010,1/a i unis 
C. 7111ille (;ll l i oppi. Poln~gaahag,'abra 

Cnuolia Sill . (;Illmar~~ /f1TlllrI 7(/PoIn/ut I ephratica 
(n/re/a Silp (;llzuria uI/rilfl/IlI * /oilrlurra Sill1. 
(el/la penlanl/la /ifaerrnaoax 111 amlpethIiann71111 /lea/lmaranra uac/lapetle 

(c/oi, pp. //n ia /,7a n1/1171III P iiIllanalra 

(hlalin /lntrarnI I) Ilelard7ill 111a ArIIlrocarpusI rinicel 
(hiaraphara iiiclea I71la slp. /'. indil Il 

C l 1/Ill / al/Il hlr)gola 71/1111 

Cm. ohd11/0Il Il/ 171 * Q) /endulncilarjl 
((117111i/leta 171(f1(1/7(1 edl//i Q) l(1pae/a/ 1(1 

(l/el sill iTllil bijulga lRhaulntl sily. 

wl(771/1111pp /7)a711/(ra/41 17 li //Ilu'f(/llraap(( 4/111 
("on"'li1( , hoe1(11 A/b ileleIrrmll R1 c117l/e/aria 

(Tera ly Kph11/el11a/11111( R//11l. 
1 

t1li/larllca 

/)iella11(71i ldil 11. Al111ia7ri'a f01111. ll A111CfdIa/llll 1/1/elobn 
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Sesbania agypeica 
S. sgrandiflssra' 

Seclaurens 
Sssar/zia SI)) 

S. fias/ides 
S. radqasaicesrieflin 

ASseha bras /sy5/15(5) ( 
Sil'sdtnss ma ioi/ilt 

S. flsahqsans 

*Sw'ip/sas il/ibslifera 


AiyL'55sglu (ssrfl 

.5Ssr 'sass
g 

7ilnsrndui indi(a 
larnanx palirrintii 
7lY tuna gnin 

ITer,,ssaia sppj. *(.'parssti/bs 

7' pani-/asia 
TI /aaen/sa 

I 	/rqaailri a//slim 
era,55'/s ituifliri' 

Thet/ita~i ( PpuimsIs 

/remragui',ssrss'c 

T' 	 155raa//sas 

ssi' bIerasly5 .
 
I usithi/s hissya 

Trsilarside'usiquss/rsss 


iTsp/a(/ss/s~vn ss/c-rsxy/ial 

Iris anis obv/,u's/ 


I'Itex s p5J. 

Xsinrsita
(5fnirmanai 
A isaAirri 
.'X)/siarpus spp. 

1I.;?utss)ls S 

Tropical HIighilands 
As	acs assmisna/a 


A1 /aiss/
ai 

s-a s-ivnsa 


A dealbista 

A (rtursn i 

A. dlata 
A. ?lsat risars//a 

A raamsu *' 

A. 	 melioxy/uin 


A )
/isari/ha 


A 	 i , 

A(rr riqun41d5 

A ibitldai F~illl 

.4/ssss/siriisass 

t C'ssssama 

A p155/c?isIts 

A n//rni sII I 

A. Fs/s.'ia 

A imas tiiss 

A rs,/rss ' 


.'l inii CUC/fis 
l lasir/lit frssin is 

Amtvi/i/la shs/en i 

A rrss ra spss. 

Aspidilipermra qsssbras'ho-bianeft 
IBachs'a Irus/si mi 
Iiarnbusi --p. 
Ilauhinia reissia 
Brachchsilos pifio/pufl" 
Jhsidi(5 ijil. 
Ca//uris masleama 

C//a(.a/s up/i) lissasills/srssn 
('sr)a(5 J5. 
(a /ifuais spp. 

. ss(untsissattissa 
(L ra (Ucusanjss, hls5/ariina 

C. si/us c/ib/ia. 

C. /ui~tsss/ss/aa 

. ovafa 
E. panicula/a 
E. resinifrra 
E. robssi/a 
A'.sa/Iena
 

E, /ere/tcoriirft 
A' trabuts, 
E nsnh 
E si'tndii 

Euge,'nia sp. 
Fuld Pam 

F 5(5.55 i/a 

FJailSI sp. 
( ./sds/ a Iritiassi 

C. Iss'/,isarns(ss/lsI /
 
spp., 

(.'sdrsia
spp. 
(clItoissr/sil 5 

('(strus ly, 
(.'naioiiasr (wirphiahs 

(.5/islSsp 

Cotle(.v/scs (515a5Lisqusss/abar 

('ssnrrii/sssrtz Spjl 

Cssprss'us ecr//amns 
C. stah~smrisrta 
U. /5rsi~h' 

C. goi-iaina 
C ussmi/ls 

C Ptrstasianjsa 
C.. m~atracarfa 
C 	 seaspensirents 
C.. talus/us0a 

IDlris/sss sr~i )l IfI)lf 

Eascu//snsis sill). 
Fisabplws a/bras 

A' bssaita 
E. b/aAesys 
E. biitrisdes 

AE (ila/is /1a 

E (a salss/en wIi 

EA(ssrindora* 

A' sadasalyx 

E, doezianis 

A. ds'anss 
F. de/ia/en is5 


Ei (I/si s-it si/sr 

E ghsius s 


/ Is/sr /'5/ 

E, /ali,/ilres 
E ussssx)bian 
A'E srwi? huis 

-. miss141111a 


E aursssi ts 

A&'as/aas /si 

E in/siss/ira 

E rm raitsiryl 

E nr/icl ta 

E nissis
ass54igus 

A' as/uris/a 

(,ressi','s
pp. 
filraseininnispp
 

Iesperca bss i/sr
 

1,iI. h
'/?)is,;I 
I. lis
Xllisi 1
 

Lfsslsly, bul~s
liss111 

fisrsss5(fl 

L. 	 i1p1(5ifissa 

Lsibuisarpss spjs. 
Afs/safs~s
 
.'fs5//F s5 /lwsls
 

A eic/losisa
beusadrysdr,, 

At. Pubs/iss" 5-A fresssa 
AIc/ia./sr s 
N~'
vta 551/5555ia
 

U/a a/'rila
 
Ahr)l(ph) /Iss 

Pe isila/isu 

. cars/a-a 
1' 	 elil 
1P xs-s/a
 
P Ae.s
iya
 
IP ieustii
 

I'. ns~grn
 
P. Ousirpi
 
P'.
 
P ptrusdositra/sus
 
P ruthata
 
P' rs 'ide
 

1'arituas itrtl
 
P 	 oris-n/a/ 

I'disar/ass si/es/s/s 

P~hsi 

IP befus/s/vta v P' Im-is apa 
IP ds-/aItmss 
P grisndilentla 

P' fls'a 
IP Orintis/ii 

Qssersuisp. 
Q i/s/i/is/i
 
Q) sraria
 
0) s'irusan
 

Ii'sbsia s
/iss'si/oiiisis 

Sa/ix /5i5/y/55fltu 
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S. caprea 
S. humboldliana 

Schinopis spp. 
Schinuj mo/Ic 
Sophorajaponica 
Styria 	 Sp. 


TrYoU slip. 


7I itaml 
if7(ljjflflio(1tn(/iof ah1/I'fl(1ll7, 

Irfal/Eni Urhcu/ata 
'11(70 orjcnlt/is*1. 

/ ipuatla tips, 

Tii.oa trinrltlis 


11l1nui purnila 

U' t.1 llichiafla 


I tT7Iofia b((1(haroidet 

11endlanldza slip. 


Arid and Sciniarid Regions 
A (Ict lip 

,I ai~mnjnata 

A a/hula 
'I. anfura 

A4 arahica * 


A. auri,-u/,foinu 

.A. hadlgana 


A. hrach; utadh ya 

,-I. cafra 


k. 	 'imhage'i* 

. (aichu 


A. abaria 

A., (on,1E fill 


A, oalloph)//(1 

A. '(lot)if 

A dela/ata 


Aj. (1(1U7?c7i* 


,-I (/rcfana/ahoi 


,1. ex.(c/a 

A- farnci jana 

,-I harpoph; Ila 

A. heteracantiha 
A. hcira(Ph //a 

A4 hoibAu(.e(/7ca 

. hoierwenca * 

A4 horato/phi311( 

A$ karroo( 


.,I Aernpratza(//~ 

,- /ffl'(1/lulmii 

4 ln ph/ara 

.4 itakunrnm, 


.1 /an~':/o/a 


Ini/.4 l a 55)((l 11 ~l 

I ((ila/I/u 

Af pe,. Il/ 

4A.ptuff 

el. p/aniirons 

A. po/yacan/IU ssp. cam.-

p/acantha 

it. Pyv'(ntha 

Al. ralidianal * 


-L. senerleUrnm 

.I waP 

.- I uai(mmf 


Aj toru ia 

l(ti/if , 


.1 u'loruac 

AIbizia Ie/,haA 

A nqet isu i l arpuli 


-I. pceldula 'A. 


.-I tal weirf(IiIon 


.4rican a hrnh-a 

I Iflonol10illa7O 

.- woparia 
.4i I/Ilosperma quriltoIl-b/'/ntol 

.4trip/cx hIacicoa 

.,I tarlevcl 


.-I. Inn u/ada 

Azatrachta imida 

Ba/aritr acgiptlla 


BauIhl71, rcticudaia 


11B t/nning~ij 

Jiomhauop Il quinala 

Bha ldritia maull 

liunchimEUUmenra7Ua 


liurAra africana 

(:alpini parai,'Iaricrlsis 


(.ajanui cajan 


(.a//iandra spp. 

('a/iru,'(n ca7Tl (Ii 

(a//11i cnon sp). 


(.arapa lqjlinen 


C. wimefc 

C' Iturit 

C. rqui inti/olia 

C. lu(a' 

C' ilria* 


,nlarata 

l'/tm Intcknifa/ia 


C' ip ja 
(47lt,,nla I/liqla 

Cht 1(71lo i liclea 

(.'amieiuni qhIllitie 

C g/11117011 

(.'anymf(u'r1 sp 

C. a/Ularla 

I~alc ilmml 

hA thbq(/ldrn lyn/iI n7u77( 

E ail crtl(7I 

E. bicolor 
. b/okf?)i 
. brockuaiy 

E. ucocona 
E. camflUdu/(flij 
E. (UrhaynbqgflU
 
ElA.(itlhodo(1
 

E. crebra
 
EIA.flouAtoniat
 
K. eardrim(T 
A. g/Ulwjfl 

E' gomnphucphala 

AE.4'rU(lis
 
E,. intrtieta
 

7P17lljU(odor
 

E. nacr~oheca
 

E,Focidcn ta/ i
 
E. oltoia 

A. pilu/ani 
E. lti pa i 

E'. Po/azlnea 
E' p;'riformij Nsp. Younkqian 
E'. robuita 
EA. na/fil 
E. salmonoph/oia 

E. ia/ubrisi 
AE.itricA/andij 
E. trmcrnii
 
AE.Icirodonia
 
E. iorquaia 
E. vilifli 

iu s'lip 

;nhffiaa decoricanm
 

(;/cditsia iranihos
 
Gmu/li7a arhorea*
 
(;revt'ila picrI./)r7a
 

IluAra /cuio(icma
 

II. (pl/(l)'l/ll 

I. pen Ecum* 

IngafIip//ci 

lio/,en/nia da/zi/ji 
1. doAta 

jaiuaranidaall/ifja 
. /lam~ nentoi'(iO/a 

A'ro,dendron frfum 
Lannia (orrnantlt/EC 

I., lll(hti 

oI.(/htra 1(17nelIala 
Iiuma171(pareidoxva 

I)i'I/077l mlbula 

Iaeua 17(milfolia 

(A/ca el rlap1c l 

I'arha /apprniontana 

PiI'mu /lltU 
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P. canariensis 
P. edulii 
P. eddarica*P. 

P. /zalepensiis 
P. pinea 


Pistacia lentiscui 

P. palaestina 
P. terebinthui 

Pithecellobiwn dulce' 
Poponax macrantha 
Prosopis africana 

" alba' 
" blanca 
" caldenia* 
/' c/iilensis* 
P" (ineraria' 
"' farcla 
". ferox 
P. glanduloja 

P. inermii 
P.jul !flora * 

nigra 
P. pallida 
P. pahnerri 
P. pubescenu 
P. spicigea 
P. stephaniana 
R amarugoP 
P. forquata 

l'runus andernoni 
Pterocarpus 	erinacrui 

R lucens 
Quercui spy.

Q. coccqfera 
Q. [arne/ia 
Q. pubexce-ni 

lRe/ana roefatfi 
lRhanteriumn epalppOSUrn 

Salvadorapersica 
&hinur motte 
Sdlerocarya birrea 
Sterculia seligera = S. tome-niosa 

iaax SPJ).
 

7' aphyila'
 
' articulata*
 
7. gallica 
7'1. rnefri 
7. paiserinoides 
7l. itricta
 

.'m~intllia glauceicens'
 
7' totnenlosa 

Zisjphui abyssinica 
Z. jujitia* 
Z. mafltrjiana* 
.1. 	nurnmiultiria*
 

. s/)ifa-chrii
 
Z. VUkqani 

Some Australian Species, other than Eucalypts, with Potential for
 
Fuciwood (and Multi-usc) in Humid Tropics, Tropical Highlands


and the Sub-tropical Arid/Scmi-arid Regions
 
Source: Boland anid Turobull (1981)
 

1.Humid iropics 
Acacia aulacocarpa + 
A. auriculifurii 4 

A. bakeri 
A. cincjnnali 
A. (Ttittitarpa 

A. auinsfrurn + 

Aiciena sl,,jii 


,iga/his robusta 
Ailanthiti sly. 
Aflbif sppj. + 
Allhilonia petrici 4 
A. t'hilei 
Alina "ouelle-anti 
A rydmdron spp. 
lianhiia dtr/tita+ 
B. in/eqrifola +-

2. lrupic~J highlandius 
Acacia dealbazia 
A deiturio 
A. itarnuti 
Agathti spp~, 
Alfurites mfluicaifa 
Alphiltnia roe/a o 
A P/triet 
itilla :thttari 


Aratiuarta
bitluilli* 


fiat
Aht iia ata/a 

(.a//jnte ttt/ti t: 

(:td/iun mad ett)ant: 
Caiarna eunning'hamnitna 

Capparis sp.
 
Cardielia tublinu
 
Camarina equisee +
jo/ia 

Cassia spji. + 
Comm~e1o7:ja bartratnj': 

Croloispp. 
lDwspyrois pp. 
Elatotarput gr'antis
 
Euroichinuf falcata
 
Alaeaan('a /fnat .w +
 
Al. suhbdentiaa
 
Pithfcellobjam spp. 4
 

lkiqyniun linjorense
 
7injna/itt ifrlcocarpo
 
lTf'fihIriaX ?urwy:, 

7. 	 elejae
 
ri~na orjentahj
+-

C. glauta 
C Ittult'tt 

(Churwtarfa suba, t',u/a 
lfiluln uis *wrali 
liniltrsit) bourotliana 

Grevillea rtbui/a 
G. hilliana # 
G. pinna li/ida1 
Alattidanislyp. 
MaIt/llowpap:it u/iat 

Al r11/:/efecni 

AfI/a/na a /eucandna 

()reeaallis :iirharnii + 
Ouit, eei 4 

Vncarliia ,/l't,,ulifrra 
rema ortntalis 

Triu/ania conferta 
' taurina 

7 neriifolia 
.1,anthoileron sjip. 
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3. Arid/semi -ari(I su h-irupical 
regions 

A1acia afleura 

A. 1'rar/i;'iachj'a 
Af. canflhifgri 
if. o/ 

A. ff1g u~rfu//ca 
A1. /aeif(/i 

A1. p/cf frcar/ui 
i. 	 /f/f (1(1(11(I 4 ~ 

'T3hIle) i 
.1upina 

A, phtfiiflilt/fi1( 

* Nrit, / 

Brac/iyi-huun PulmInus 
B. grriorii **G. 

CaIlilriA sJpp. 

Catuina ,juf ala 


.onocfit spp)J. 
DdoneaIolitfi10((1 
E?' /hima utrpri/o 

El)hUf)/i/reil (lortaIfthi t 
I/jin/tnia arniftuowt 
(7rri i//ca para//cia f 

t/fcltg/i i~oril)- i/O i fir serd co/lia 

Greuillea jtriala + 
pterilifolia 

IlaAea trucopiera 
11. jubrca**4 

Afe/arut a viruiflora 
Afr/iea ar(ara(h 
Iarinari nondlI/f 

S u jy'biu/ o arc 
It1,ttlfli plai phy//a
7. vo/ut-ru 

ufnd lrtfiic overrtas 
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Appendix 8k 

Species for Tropical Plantations
 
Source: Webb el al. (1980); and to be included in second edition, 1984
 

Acacia albida Eucalyptus brockwayi 
Acacia auriculiformis Eucalyptus camaldulensis (Northern Provenances) 
Acacia cyanophylla Eucalyptus camaldulensis (Southern Provenances) 
Acacia cyclops Eucalyptus citriodora 
Acacia decurrens Eucalyptus cladocalyx 
Acaciafarnesiana Eucaljptus cloeiana 
Acacia mangium Eucalyptus crebra (Inland Provenances)
 
Acacia mearnsii Eucalyptus darympleana
 
Acacia melanoxylon Eucalyptus deglupta
 
Acacia nilotica Eucalyptus dlesatensis
 
Acacia pendula Eucalptus.astigata
 
Acacia salicina Eucalyptus ghbulus
 
Acacia senegal Eucalyptus globulus ssp. maidenii
 
Acacia tortilis ssp. raddiana Eucal)ptus g.omphocephala
 
Acrocarpus fraxinifolius Eucabptus grandis
 
Agathis dammara Eucalyplus intertexta
 
Albizia jalcataria 
 Eucalyptus largiflorens 
Albizia lebbeck Eucal)ptus maculata 
Alnus acuminata Eucalyptus Yndliodora 
Alnus nepalensis Eucalyptus microcorys 
Alnus rubra Eucalyptus microtheca 
Anacardium occidentale Eucalyptus nitens 
Anthocephalus chinenss Eucalyptus oblhqua 
Araucariaangustifolia Eucalyptus occidentalis 
Araucariacunninghamii Eucalyptus paniculata 
Araucariahunsteinii Eucalyptus pellita 
Aucouma Alaineana Eucalyptus propinqua 
Azadirachta indica Eucalyptus regnans 
Bombacopsis quinata Eucalyptus resinijera 
Brachychiton populneurn Eucalyptus robusta 
Butyrospermurn paradoxum Eucalyptus st. johnii 
Calliandracalothyrsus Eucalyptus salqna 
Callitris glauca Eucalptui sahnonophloia
 
Callitris colunelaris Eucalyptu satgentii
 
Campnosperma Ibes ipetwlata 
 Eucalyptus sideroxylon (Inland Victoria Provenances)
Cariniariapyr!orms Eucalyptus tereticornis (Queensland and New Guinea 
Cassia stamea P rovenances) 
Casuarina(ecaisneana Eucalyptus torelliana 
Casuarinaequisetfolia Eucalyptau urophylla 
Casaurmnaglauca EucaIlptus siminalis 
Casuarinajuntghuhniana Euphorbia tirucalli 
Cedrela odorata Escus bengha/ensis 
Ceratonia i/iqua Gledittia trmcanthos 
Chlorophora exelsa Glirtcidia iepium 
Clestopholis tlauca Gmeihna arlsssra 
Colophospermnu mopane Gretillea wbuita 
Conocarpus lat olius llasxYlon aphyllur 
Cordia altodsra iheronyrma ,hocnensti 
Cryptomeriajaponica jacaranda((pata 
Cunnin,hanta lanceolata jacarandammifolta 
Cupretsut arizonca Khasya sene'aletnt 
Cupresjs lusttanua(including C. benthamnii) Leucaena lepocphala (lawaiian type) 
Cuptes t macocarpa l.eucaena leucoeptala (Salvador type) 
Cupesus torulota Liqutdarnbar ttyraiiflua 
Dalbeta sit oo laespml e~mnii 
DrIonix reqia Alelaleuca leucadendron 
Elaeagnus angustijoha Aluantga cecrpioidrs 
Eucalyptus botrloides Nauc/ca diderruhn 
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Ochronuz pyramidale 
Octomeles szrnwlrana 

Pinuspseudostrobus 
Pinus radiata 

Parkia b(igobosa 
Parkinsoniaaculeala 

Pinus roxhurghii 
Pinus tatda 

Paulownia tomentosa 
Pediaphorum plerocarpum 
Per. ipsis elea 

RPpulus deIloides var. deltoides 
Prosopis chilensis 
Prosopi, cineraria 

Pinus ayacahuile 
Pinus bruda 
Pinus canarimnis 
Pinus car jbaea var. bahamensis 

Prosopisjulifiora 
Prosopis taarurgo 
Robinia psendnacacia 
Roseodendron donnell-smithii 

Pinus caribaea var. caribaea 
Pinus caribata var. hondurensis 

Salix babylonica var. sacramenta 
Samanea sarnan 

Pinus chiapenuis Schinus male 
Pinus elliofii var. elfio'fii 
Pinus greggii 
Pinus halepensis 
Pinus Aesi,,a 
Pinus rnerkwii (Continental Provenances) 
Pinus mreusii (Island Provenances) 
Pinus ,nichoacana 

Schizolobium parahybum 
Sesbaniagrandiflura 
Simmondsia chineujjs 
Swietenia riacrophylla 
Tabebuja rosea 
Tamarix aphylla 
Taxadiumn distichum 

Knu- ,iontezumae 
Pin us tccidentalis 

7'eclona gandis 
Temiatia brassii 

Pinus aocarpa Term'na!,a calamnansanai 
Pinus paiustris 
Pinus pahla ssp. patula 
Pinus patula var. fecununulnii 

Teryninalia is*~.ensis 
Terminalia superba 
Toona riiatsa var. australis 

Pinus pinasier (Port uguese 
Pinus pinea 

Provenances) Tripoc~zion sci. roxIo
Zizypu yp'a-orn 

Pinus ponderoa var. ar'zonicavpwsaacri 
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Appendix 81 

Trees and Bamboos for Integrated Landuse Systems in Malawi
 
Source: Personal communication, I.D. Edwards, Forestry Research
 

Institute of Malawi
 

Acacia sp). ldeTmflis sp). 
A. albida Julbernardia panicutata 
A. polyanelia Kigdia africana
 
Acrocarpu~wJraxinifolius Kirhia acurninala
 
Adina mnkrocephala 
 Leucaena Ieucocep/zala
 
AJzedia quanzensis Lonthocarpus capfpassa
 
Alhi'ia Sp. Afaesops.s eninii
 
A. arnara Afarlhamnia obtusifolia 
A. eg/nherrjrna Aflia azrdarac-h
 
A1.gurnnifera Afonotes africanius
 
A. lebberA Alorus sp.
A. vrrsicolor Oxy1/ienanthera abl)'isinica 
A tnblygonvrarpu andsongonsis I'arinariculit!.ia 

Bamnbusa L'u~gars f'ericopsiii angolensis 
11auhinja felersiana Pinui sp. 
Baulinia £honni'i I'seudolac/znost),lis napronuen/olia 
Borassus aethia/siurn PieTocarpLs angqokauis 
IBrachyfetq:a sp. PerocarpuL rot ufdifolius 
B. florihunda Sclerocarya caffra 
Burkea africana Solanuin arileastrurn 
Caesalpinia dec-apjeala .Strychnos iflfocLua 
Gas sia siarnea Sir)ychnos spinosa 
Cassia spectahilis lerminalia srcea 
Cinchona sp. Toona ciliala 
L'o/ophosftrinrn mopane Uapaca hirAjana 
Cornhreturn sp. Ziziphui mauritiana 
C. imbeibe 
C. tanmfoliui 
Cotd)'Ia africana 
Cupressui luitanica 
Dalberiia jssoo 
Diplorh,nchus condylocarpon 
Entada abyssinica 
Erythrina abyssinica 
Eucalyptus sp. 
Euphorbia luricalli 
Gliricidia sepium 
Gmelina arborea 
Greujillca robusta 
Hardwjckja binata 
Hyphatne sp. 

http:culit!.ia
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Appendix 81 

East Pokot Agricultural Project: Tree Planting Summary 1978-1982 
Source: Personal communication, E. Barrow' 

Species Comments Species Comments2 

'Acacia albida* Zizyphus mauritiana' 1,3, 6 
'Acacia tortilis* 
Acacia ieneaP 

2,3,4 
2,3,6 

Xy)phus inucronata 
Ceiba perntandra 

Acacia eyanophrlla 1,3,4 *1Balanites aqgyptiaca* 2,3,4,5 
Acacia halosericea 1,3,4 °Balanites orbicularts 
Acacia aneura 
Acacia jaiina

'A cacia eliator' 

2,3,4 
2,3,4 
2,3,5 

Leuraena leucocephala K8I0Adansonia ditata 
Oeratonia siliqua 

1,4,5 
1,3,4 
2,3 

A cacia victoria Bauhinea purpurea 
'Acacia mndlifera 
Eucaylptus ca aldulensi 

2,3,6 
1,3,5 

'Tamarindus indica 
Erythrina rotunda 

2,3,4 

Eucabptut citriodra °Salvadora persica 
Eucal,ptus muirrotheca 1,5 Atriplex numnuldaria 1,3,4 
Euca~lptui uandoo Atriplex halimus 
Eucatvptus astrin,cng ,S'nimondsia chinesis 
Eucalvptss toiquata Casuarina equisetifolia 1,5 
Eucalyptuifernestina Schinus reile 
Eucarptuis torquata Stylosanthes scabra 

woodtvardii Conocarpus lancifolius 
Pro.sopis cineraria Aforinga stenopecla 
Prosopis julflora 'De/onix /ata* 
(Baobab Farin, Mombasa) 1,3,4,5 *Diospy'roi icabra 
Prosopis julflora 
(Israel, Ben Gurion) 1,3,4,5 

Bombax spp. 
Guava 

Proopis chilensi " 1,3,4,5 Cashew 
Pro.sopi pallida 1,3,4,5 Mango, Orange, Pawpaw 
Caoiia sturtii' 2,3, 4 
Casia siamea * 1,3,7 
Cassia spectabilis 
Parlinsoniaaculeta 1,3,7 
Azadirachta indica 

o= indigenous = lots of seed available = some seed available 

1. 	 E. Barrow, Fast Pokot Agricultural project, Kositei, Nginyang, PO Marigat, Nakum, 
Kenya. 

mt not2. 	 No coroe = worth commenting on! 

Comments Code 

I ................ Fast growing
 
2 ................ Slow growing
 

................ .3 resistant
D rought 
4 ................ 
Fodder
 
5 ................. Ti tber
and fuel 
6 ................ ive fencing 
7 ................ Shade 
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Appendix 81 

List of Indigenous Species for Kenya
 
Source: Owino, 1983
 

LEGUMINOSAE 

Acacia albida Dalbergia rndanoxylon
 
Acacia abyssinica 
 Dalbergia microcaqrn
 
Acacia adenocayx Erythrina abyssinra
 
Acacia brevispica Erythrina burlii
 
Acacia clavt, rra 
 Erythrina exce/sa
 
Acacia etbaica 
 IndtQofera
arreta
 
Acacia lahai 
 Lonchocarpus bulei 
Acacia melifera Atilleia dura
 
Acacia nilotica 
 Ailleia usambarnhiii
 
Acacia pol)acant/la Afundula seriea
 
Acacia recifiens Ornocarpurn kirkii 
Acacia senegal Sesbania sesban 
Acacia seyal Tephrosia d/ala
 
Acacia tortilis 
 armarindus indica 
Acacia xanthophloea Trachylobiurnt vcrrucosum 
Albizia antheliminlica julbernardia mafniti/plata 
Albizia coriaria Erythrophleum gu .nense 
Albizia grandibracleata Cynomfetra ivebberi 
Albizia gummifera De,:,ix /ata 
A/bizia z'iia Calia petersiana 
Enteda ahyssinica Brachsltgia 3/pciformnis
Mimoa pzi'ra Iuhinia tomenlosa 
Newtonia tucha'nani Afzlia quanzensi 
Newtania paucijuga Acacia gerrardii 
Parkiafilicoidea Acacia kirkii 
Adenocarpus rnannii Crolalaria laburnifolia 
Cordyla africana Piliosliqma thonningii 
Craibia brownii 

MULTIPURPOSE SPECIES 

Adansonia digilala Cordia milleni 
Anacardium occidentalt Eurphorbia lirucalli 
Balaniles aegyptiaca Ficus sycomorus
Borassus aethiopium Alarkhamia hildebrandtii 
Casuarina equiselifolia Markhamia platycalyx
Chloropl.ora exce/sa Markhamia zanzibarica 
Chrysophyllum albidum Moringa olfera 
Commiphora africana Terminalia calappa
Commiphora throthae Trema guineensis 
Cordia abyssinica 



Sp.cies 

Field Crops 

"1. 	 Amaranthus 
crutntu 

"2. 	 Amaranthus 
h1pochondriacus 

3. 	 Phosenus
acutfirhui 

4. 	 P-Photarpsu 
trtra~onolobuj 

5. 	 Twlosera 

esculentum 

6. 	 Zea mays 

Trees and Shrubs 

7. .4cacia albida 

New Accessions. 

Seed Available from National Academy of Sciences for 	Sahel 

Common Name Supplier Numbe Oriin 

Grain Rodale Research R104 Mexico 
Amaranth Center 

Grain Rodale Research R103 Mexico 
Amaranth Center 

Tepars Bean Meals for Millions Se!ls, Arizona 

Winged Bean University of Florida Tpt-I 

Morama Bean Southwest Texas State Kalahari desert 
University 


University of Florida 
 Southern Arizona 

Apple-ring ISRA/CNRF, Senegal 82/598 Navobe region, Senegal 
Acacia 

Source: J. Gritzner, NAS, Washington, DC, USA. 

Trials 

Comments 

Mexican grain-type amaranth. 
High-protein grain, protein-rich 

leaves; fast growing; daylength 

neutral. 

Mcrcado grain-type amaranth. 
High-protein grain, protein-rich 

leaves: fast growing. 

Drought-tolerant crop.ruh-orn rp
 

Edible seeds, pods, leaves, and 
roots; edible seed oil; livestock feed; 
relatively high water requirements. 

Edible tuber and seeds, oil, browse; 
drought tolerant. 

Currently out of stock. 

Comes into leaf at the end of the 
rainy season and remains green 

during the dry season. Soil 
conservation, livestock feed, tannin, 
easily carved wood. 



8. 

°9. 

A. antura 

A. bolandieri 

Nulga 

Buajillo 

CSIRO, Australia 

Texas Department 

of Health 

12791 New South Wales. 

Australia 

McNullen County, Texas 

Currently out of stock. 

Bro~vse. honey production, fuel. 

10. 

11. 

A. cambagri 

A. fansiana 

Gidgee 

Sweet Acacia 

CSIRO, Australia 

CSIRO. Australia 

13485 

11147 

Queensland. Australia 

New South Wales. 
Australia 

Currently nut of stock. 

W d for fuel and posts, tannin, 
gum for making mucilage, fodder, 
living fences. 

12. 

13. 

A. 

A. 

liguLata 

linarioides 

Umbrella Bush CSIRO, 

CSIRO. 

Australia 

Australia 

13425 

11506 

Northern Territury. 

Australia 

Western Australia 

Currently out of stock. 

Soil conservation. 

14. A. nilotica 
var. adansonii 

Egyptian Thorn iSRA/CNRF. Senegal 81/443 Bomdia area. Senegal FuJ. construction, fodder, tannin, 
gum. 

15. .4. nilotica 
var. torrnetosa 

ISRA/CNRF, Senegal 82/597 Nayobe region. Senegal Fuel. living fences and windbreaks, 
fodder, tannin, gum. 

16. 

17. 

A. 

.4 

raddiana 

salicina 

Umbrella Thorn 

Cooba 

ISRA/CNRF, Senegal 

CSIRO. Australia 

82/599 

13379 

Nayobe region. Senegal 

Western Australia 

Fuel. construcion, fodder, sand 

control. 

Fuel. soil conservation. 

18. A. jenqgal Gum Arabic ISRA/CNRF. Senegal 82/593 Northern Ferlo, Senegal Fue!, construction, gutm arabic, 
fodder, soil conservation, edible 
seeds. 

19. 

20. 

21. 

A. tumaida 

A rictora 

Adansonia 
d:giama 

Prickly Wattle 

Baobab 

CSIRO, Australia 

CSIRO, Australia 

ISRA/CNRF, Senegal 

11495 

13271 

82/603 

Western Australia 

Queensland. Australia 

Bandia, Senegal 

Currently out of stock. 

Currently out of stock. 

Food, bark used to make mate and 
paper. 

22. Anogeiss"a 
leiocaepus 

ISRA/CNRF, Senegal 82/571 Boulai, Senegal Fence posts, constructiot. 3nd 
wood-working, ashes, yield potash. 

23. Argania spinosa Argan Tree Forest Service, Morocco 77307 Tamanar, Morocco Oil. construction,, charcoal, fruit 
and foliage eaten by cattle and 
goats. 



24. Atripln Four-Wing Texas Tech University Wester, Texas Browse. ground cover. 
canesmts Saltbush 

25. A. nummularia Oldman 

Saltbush 

Western Australia 

Dept. of Agriculture 
Arc 

WA-/1981 

WNestcrn Australia Bro'.-,. ground cover. 

26. Blanites 
atO.ptiaa 

Desert Data ISRA/CNRF, Senegal 82/602 louga region, Senegal Construction, edible fruit, browse; 
emulsion front the fruit is lethal to 
the snails which are intermediary 
hosts of schistosomiasis and to the 
water flea that carries the Guinea
worm disease; is used to poison 
fish. 

27. Centrosnna sp. Centro CSIRO. Australia 65967 Progreso. Equador Currently outof stock. 
28. C brasilianum CSIRO, Australia 55696 Petrolina, Brazil Browse shrub. 
29. C. pascuomrnm CSIRO. Australia 55697 Petrolina, Brazil Browse shrub. 
30. Conocarpu 

lancifolius 
Damas Baobab Farm, Kenya Mombasa. Kenya ConstructiunCosrcin charcoal.chrol"odr fodder. 

31. Cordeauxia edulis Yeab Baobab Farm, Kenya Mombasa, Kenya Currently out of stock. 
32. Desmantius CSIRO. Australia 65947 Salinas. Equador Currently out of stock. 

trgalxs 

33. Euwayptus 

brockwayri 

Dundas Mahogany CSIRO. Australia 12266 Western Australia Sawlogs, posts, firewood. 

34. E. casatdulsis River Red Gum CSIRO, Australia 12184 Northern Territory, Coppices well; posts, poles, piles, 
Australia fuel, honey production. 

35. E. camaldulnsis River Red Gum CSIRO, Australia 12346 Wettern Australia Same as above. 
36. E. camaLduhtnsis River Red Gum CSIRO, Australia 13476 Queensland. Australia Same as above. 
37. E. intytrexta Inland Red Box CSIRO, Australia 11738 New South Vales, Fuel. shelterbelts. 

Austalia 
38. E. melanophloia SilverLeaved CSIRO, Australia 13158 Queensland. Australia Fuel, honey production. 

Ironbark 

39. E. microthrca Flooded Box CSIRO, Australia 12846 Queensland, Australia Fuel, poles and posts, conservation. 
40. E. micotheca Flooded Box CSIRO, Australia 13360 Western Australia Same as above. 
41. E. occidentalis Flat-Topped Yate CSIRO. Australia 9806 Western Australia Fuelwood, timber, shade. 



C 

42. 	 E. dncra 


var. olrcea 


43. 	 E. terminalis 

44. 	 E. hessellarit 

45. 	 E. torquata 

"46. Geoffroea 

drcorticans 

47. 	 Lncaena 

Inscocephala 

48. 	 L leucocephala 

49. 	 L. lrwocrphala 

50. 	 1.. li-ocrphala 

51. 	 L. lruocephala 

5. 	 .facroptthum 


atropurpurum
 

53. 	 Mi. aItpurpUwetm 

54. f martii 

55 if martii 

56. 	 Mitragvna inermis 

57. 	 ParAinsia 

aul-ata 

58. 	 Phaieolu-

.fihifornit
 

59. 	 Pwroopis sp. 

60. 	 Projopis sp. 

61. 	 P. africana 

62. 	 P. a/ba 

NarrowLeaved 

Giant Mallee 

Carbeen 

CoralFlowered 

Gum 

Leucaena 

leucaena 

Leucaena 

Leucaena 

Leucaena 

Siratro 

Siiatro 

Horse-Bean Tree 

Algarroba Blanco 

CSIRO, Australia 

CSIRO, Australia 

CSIRO, Australia 

CSIRO, Australia 

SACOE, CUILE 

University of Hawaii 

University of Hawaii 

Universitv of Hawaii 

University of Hawaii 

University of Hawaii 

CSIRO. Australia 

CSIRO. Australia 

CSIRO. Australia 

CSIRO. Australia 

ISRA/CNRF, Senegal 

ISRA/CNRF. Senegal 

CSIRO, Australia 

University of California, 


Riverside
 

University of California. 


Riverside
 

ISRA/CHRF, Senegal 


Texas A&I University 


12310 

11966 

12967 

10106 

EE-7463 

K6 

K8 

K30 

K67 

K500 

85002 

Siratro 

49780 

55783 

82/604 

80/258 

85005 

PC 004 

PC 005 

106 

0166 

South Australia 

Queensland. Australia 

Queensland, Australia 

Western Australia 

Chilean coastal desert 

Zacatecas. Mexico 

Marida. Mexico 

Santa Cruz Porillo. 

Salvador 

Australia 

Cabo San Lucas. Mexico 

Bahia. Brazil 

Petrolina. Brazil 

Bandia. Senegal 

Bandia, Senegai 

La Paz. Mexico 

Keur-Nactar, Senegal 

Argentina (?) 

Construction, fuel, essential oil,
 
honey,
 

Fuelsood, honey. 


Fuelwood, honey production.
 

Ornamental plantings, honey
 
production.
 

Multiple use.
 

Currentlv out of stock.
 

Fuclwood. forage, construction, soil
 

improvemnent.
 

Fulwood, forage, soil conservation.
 

Sante as above.
 

"'Cunningham" forage cultivar. 

Currently out of stock. 

Browse shrub.
 

Browse shrub.
 

Currently out of stock.
 

Firewood. medicine, fish baskets.
 

Fuel, erosion control, fodder.
 

Currently out of stock.
 

Currently out of stock.
 

Currently out of stock.
 

Charcoal, tannin, construction.
 

Fuel. timber, fodder, food, amenity
 

planting.
 



63. P alba Algarrobo Blanco Texas A&I Uni.ersitv 0388 Argentina (?) Same as above. 
64. P. alha Algarrobo Blanco University of California, JO 653 Argentina Currently out of stock. 

Riverside 
65. 

66. 

P. glandulosa 

P. glanduloia 

Honey Mesquite 

Honey Mesquite 

University of Arizona 

University of Arizona 

A 

B 

Yuma,Arizona 

Yu' a. Ari, ona 

Currently out of stock. 

Currently out of stock. 
67. P.glandulosa Honey Mesquite University of California PC 032 Santa Ana. Mexico Curientlv outof stock. 

var. glandulota 
'68. P glandulosa 

var. Plandulosa 
Honey Mequite Texas Department of 

Health 
Southern Texas BrO,se, foold for human 

consumption, fuel. posts, honey 
production. 

69. P. juliJfora Mesquite ISRA/CNRF. Senegal 79/194 Fuclsiood. construction, fodder, 
fiot fur human consumption, gum, 

70. 

71. 

P. velutina 

P. vetutina 

Velvet Mesquite 

Velvet Mesquite 

University of Arizona 

University of Arizona 

162 

163 

Tucson, Arizona 

Tucs,m. Arizona 

honey. 
Currently oiut of stock. 

Currentic out of stock. 
72. 

73. 

P. Ltiutina 

P. Yluaina 

Velvet Mesquite 

Velvet Mesquite 

University of Arizona 

University of Arizona 

164 

165 

Tucson, Arizona 

Tucson. Arizona 

Currerily out of stock. 

Currently i,ut of stock. 
74. 

75. 

P. velutina 

P. relutina 

Velvet Mesquite 

Velvet Mesquite 

University of Arizona 

University of Arizona 

171 

172 

West oifTucson. Arizona 

Tucson, Arizona 

Currently uuiitof stock. 

Currertly mutof stock. 
76. 

77. 

P. vlutina 

P. rdutina 

Velvet Mesquite 

Velvet Mesquite 

Texas A&l University 

University of California 

0457 

PC 035 

Kingsville. Texas 

Arizona 

Currently out (if stock. 

Currently out of stock. 
Riverside 

78. Simmondsia 
chineitsis 

Jojoba University of Arizona Southern Arizona Liquid wax; browse; salt tolerant,
drought tolerant. 

79. Soylosentt 

hanata 
CSIRO, Australia Veranq Coastal South America Browse shrub. 

80. S. scabra CSIRO, Australia Q10042 Rahia. Brazil Browse shrub. 
81. S. scabra CSIRO. Australia Fitzroy Browse shrub. 
82. S. scabra CSIRO, Australia Seca Browse shrub. 
83. S. ynpodtis CSIRO, Australia 67703 Coastal Equador Browse shrub. 
84. Tarchomanthus 

canphratus 
Camphor Bush Bolus Herbarium Bloenfontein, South 

Africa 
Fuelwood, fodder, windbreaks, 
termite-resistant wood, medicinal 
uses. 



Species 

Bambusa arundinacea 
B. blumeana 
B. burmanica 
B. glaucescens 

B. hterostachya 

B. klossii 
B. magica 

B. montana 
B. pauciflora 
B. ridleyi 

b. spinosa 
B. ventricosa 
B. ulgaris 

B. wrayi 
Dendrocalamus asper 

D. dumosus 
D. elegans 
D. gigantrus 
D. hirtellus 
D. pendulus 
D. sinuatus 
D. strictus 

Dinochloascandens 

Gigantochloa sp. 

Species and Uses of Bamboos in Asia 
Source: Lessard and Chouinard, 1980 t 

Uses, local names, and location of some species in Malaysia. 
Table I 

Present/suggested uses Local name Location 

- Penang, Singapore Botanic Gardens 
Buloh duri Penang, Selar.gor (Kepong), Pahang (Pekan) 

Picket fences, garden stakes, trellises, 
Buloh aloh bukit 
Buloh pagar 

Kedah, Alor Star, Singapore 
Originally from Japan and China 

baskets, ornamental and hedge plants 
- Buloh tilan/minyak/ Perak, N. Sembilan, Melaka, Johore, 

pering/pengat 
-

Singapore 
Kedah, Perak (1000 m) 

- Buloh perindu Pahang, Cameron Highland, Selangor, 

-
Ulu Semangkok 
Penang Hill, Kedah 

- Buloh padi Pahang, Fraser Hill 
- Buloh akar Pahang, Singapore 

Building purposes, baskets, mats, hats 

Furniture, paper, pulp, shoots, 
-

Buloh minvak aao/ 
Originally from China 
All over Malaysia 

landscaping aro/beting/pan 

Laminated trays, plywood, veneer, bridges, 
Buloh sumpitan 
Buloh beting 

Perak-Gunong Inas (1500-2000 m) 
Cultivated for shoots all over Peninsular 

fences, water vessels, racks, tables, chairs, Malaysia 
cages, fish traps, shoots 

- Kedah (Baling Hill), Langkawi 
- Kedah, Pulau Langkawi, Penang > 

- Buloh betong Originally from Burma 

Basket making 
- Buloh kapur 

-
Johore, Perak (Taiping), Kedah, Kelantan 
Perak, Selangor, N. Sembilan 

Buloh akar Perak, N. Sembilan, Trengganu, Pahang " 
- Originally from I.dia 0o 

Rope making Buloh akar Perak 
Structures 



-- 

G. apus 

G. hasskarliana 
G. latifolia 
G. keris 
G. lsku/ata 

C. 	maxinma 
var. viridis 
var. minor 
var. ridly 

C scorttchenii 

G. wrayi 

Schizostachyum 

aciculare 
S. brathycladum 

S. gracdk 

S. grande 

S. insulare 
S. jacuLans 

S. longispiculatum 

S. termina/e 
S. zoliingeri 

-
-
-

-

Handicrafts 

-

Rims for large baskets 

Wind instruments, handicrafts 

-
Handicrafts, baskets, traps, hats, woven 
wares, rafts, floors, walls, patitions 
cooking vessels 

-

B 
Buloh pahit 
Buloh bisa 
Buloh tikus/bilalai 

-
-
-

Buloh semantan. 

telur/rayah/Pa-aao/ 
gala/seremai
 
Buloh beti 


Buloh padi/akar 

Buloh nipis/Iemang/ 

padi/urat/rusa!
 
pelang
 
Buloh rapen/akar 


Buloh semeling/ 
semenyeh 

-
Buloh sumpitan! 

temiang/kirap/ 
tikus 

-

Buloh telor/pelang 
nipis/dinding/kasap/ 

lemang/aur 

Selangor (Serdang), Singapore Botanic Gardens 
Penang, Singapore
 
Kedah. Perak, 'ahang
 
Selangor. Melaka, johore. Singapore
 
Perlis. Kedah. Perak. Pahang, Selangor, 
Kelantan 
Selangor (Scrcang) 
johore. Kota Tinggi 
FRI, Kepong 
Province W.\ellesley. Singapore Botanic Gardens 
Kedah, Penang. Perak, Selangor, N. Sembilan, 
Kelantan. Pahang 

Kedah. Pahang, Province Wellesley, Perak, 
Selangor 
johore Selangor, N. Sembilan, Melaka 

Kedah, Penant. lerak. Pahang Johore 

Johore: Selat Teherau, Kota Tinggi, Segamat, 
Sg. Sedili: Melaka: Bukit Tungal, Air Panas 
Selangor Sungai Labu; Pahang: Kuala 
Bera. Pekan
 
Kedah: Grik: Perak: Cameron Highland;
 
Pahang: Kuala Lipis. Kelantan, Selangor
 
Pulau Langkawi, Kedah, Penang Johore
 
Pahang, Selangor. Melaka, johore. Singapore,
 

Perak
 

In all states except Perlis, Kedah, P. Pinang,
 
Trengganu, Province Wellesley

Kedah; Inchong Estate, Sg. Kenan
 
Perak, Selangor, N. Sembilan, Pahang, Johore
 



Species of bamboos and their uses in Indonesia 
Table 2 
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Table 3 

Cnnsumption (%) of bamboos in Asia-Pacific Region by end-use and a breakdown of the uses byspe.ies (country codes in the breakdown are India, In; Bangladesh, Ba; Burma, Bu; Philippines,
Ph; Indonesia, Ind; Thailand, Th; Japan, Ja; Taiwan, Tai; Korea, Ko). 

Pulp
Construction Rural Packag- manu- OtherCountry Housing Others uses ing facture uses 

Bangladesh 50 10 20 5 10 5Burma 33 32 32 5 - IIndia 16 16 30 7 17 14Japan 24 7 18 7 4 41
Philippines 80 - 15 2  3Thailand 33 20 6 - 8 33 

Walling of native huts B. ba,'"a (In)
Bambusa lulda (Ih,, Ba, Ind) B. tulda (In, Ba, flu, Ind)
B. ponymorpha (BLu) B. arunlinacea (In, Ba, Ind, Th)
B. blumeana (hll) B. nutans (In, Bu, Th)
B. altra (Ind) B. khasiana (In)
Dendrocalamu afper (Ind) B. vulgaris (In, Ba, Ph, Ind)

Gzii'antochlua li,'7ciliata (Ind) 
 B. burmianica (Ba)

Aelocanna barcifera (Ba) 
 B. pallida (Bu)
Neohouzeoua dulloa (Bu, Ba) B. blumeana (Ph, In)

Sinobambusa rlam (In) 
 B. atra (Ind)
Schizostachyum ltnnampao (Ph1) Cephalastach-yum perqracile (In, Ba, Bu)
Thyrsostachys siamenisi (Ph1) Deidrocalamus mnembranaceus (In, Ba,
7. oliteri ('I'l) Bu) 

D. hamiltonii (In, Ba, ''lh, Bu)Lance staves D. giganteux (In, Ba, Ind, flu)

Bambusa blumeana (Ph) 
 D. Iongispathus (In, Ba, 'I'h)

Dendrocalamusrnricu. (In, Bu) 
 D. striclus (In, flu)

Ochlandra trat'ancorica (In) 
 D. calostachyus (flu)O. 5crtptorica (in) D. merrilhanui (Phl)
 

Schizostachyum lima (Ind) 
 D. asper (Ind)
Thyrsotachys siamenii ('I'll) Gigantohloa niqrociiala (In, Ind)
7'. olivri (Th) G. ertlicillala (fllu, Ind) 

G. levis (I'll)
Thatching and roofing Afdocanna baccifera (In, Ba, Bu)

Bambusa arundinacea (In, Ba, Bu, Ind) Neohouzeoua dalloa (In, flu)

B. lulda (In, Ba, Blu) Ox),tenanthera nigrociliala (Ba, Bu)
B. oulCaris (ind) Schizostachyum hmampao (I'll)
B. blumrnana (Ph) S. brachycladum (Ind) 
B. po/)morpha (In, Bu, Ba) S. lima (Ind)
Dendrocalamnus wirlu. (Ini, Ind) Teinostach.um beddomei (In)
D. Iongispathus (Ila, Ilu) Thyriostachys oliveri 
D. mmbfrnacewj pPhylloitach.y s . ([a, Tai, Ko) 
D. brandii 
D. hamiltonii Walking sticks 
(igantochloa alter (ind) Arundinaria armala (In)

Chimonobarnbuiafalcata 
 (In) Dendrocalamui strictus (In, flu)
Aedocanna batenfera (Ba, fiu) Oxytenanthera nigrociliata (Ba, flu)

Neohouzeoua dulloa (Ba, 
 i) Pihylloltuch),j manni 
Ox.9tenanthera monoddpha (1in)
Schizostachyui brachyrcladum (Ind) Basket making 

Arundinaria intrrmedia (In)Tea estates Blambusa nulans (In, Bu)
PSudostaChyum polisraorphum (In) B. pallida (In, Ii) 

B. khasiana (In)Constructions B. arundinacra (In, fiu, Ind, ''h)
Bambuia po/vmorpha (In, Ba, flu, Ind, B. lulda (Ba, Bu, hnd, 'Ih)
Th) B. vulqaris (Ba, fiu, I'h, Ind) 

http:Teinostach.um
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B. villulosa (lu) 
B. flexuosa (h'l) 
B. polymorpha (Ba, Il, Th) 
B. blurneana (Ph, Ind) 
Chimonobanbmiafucata(It) 

Cephalostachlaaln per'qracile (Ba, lu) 

Denidrocalamnn hamiltonii (li, Ba) 

D. lon~gispathi (lii, Bit, lu, 'Ih) 
D. stri,'-i, lin, lu) 
D. g,'anteut (It, Ba, Ind) 
D. mre illiano (I'lh) 

D. aspcr (Ild, 'I)
I)jimtahoo (aipaat(/hri, ( Baa) 

G,gantiwohoa nfi4r'ciliata (lit, flu) 

G macrita,ha (lu) 

Indocalarui u'ivhtina (Ii ) 

Mrecanna baci/a ( 1,,,.aflu) 

Neoha.:eoria ia/Ifai(Ii) 
N. dilha (Bu) 

Oxtenanthra ritkheyi (I)i) 

0. naigidta (Ba. Bil) 
0. moliViima (Ba) 
Penf, I adriilln f lo/au/,hai (Baa)


.Schi-otathm'u dif/iman (Phl) 


. halampa (Phi) 

TPlairuaiot i /lattiz!/hna
(Ii) 

leinatm/i in l 11d/i (fil)
 
T !:lwffithii (lBaa) 

1'hl/,itathiu sp. (a, Ko. Tai' 


Loading vessels 
.aa'ohuz,'sa dinlhn (li) 

Te(ill, h an dh,, 


Bows andl arraws 

Itam,/na /hxuim (Th) 

it. ariuidnaa(Ii) 

Cepihafh~it ,a,lattuin (1I) 

C. perrmi'ra/t 
l)eurocalanuo t ti (Il) 

Sihizmtadmall io ,rrm (lil)
 

A. a11(11uh) 

Coking utensils 
Ilamibia aruauiaara'a(nd, Ba, Baa. ll) 
B. blioieana (I'h) 
C(f'ialtlmua pr4raiie (li, Bit, Bat, 

Th) 


(;aijomtahl atr (lild) 

Nr'ohoweria /id/l/z 


'chizitmhrm ,hM,'hainna 

M ats 
.'4rlaniai ta iia (Ii) 
Bai'la iiilua(Ina, it) 

. errn (Il, Bu)
B1. t11da (111, ILI, lil. I1)(, "lh) 

B. pahllda (Ia. Ia , hl) 
B. airindinae (I, li, Baa,llInd, Ill) 
B. blumeaa (I'lh, Ia) 

Cefhlutraihitl a ump,i (Ili, Ba, Baa) 

Dndro alana itin (i(li)
I). halliltaml Bal, Th)(1Ii, Ba, 

1). meilliae (11h) 
D. mrabandii t ('Ilh)D). !,mnii (*1h) 

Dinodchloa distai (liu)
 
G'anatochloa levis (I'll)
 
G. alter (Ind) 
G. macrosta,'lya (Baa) 
G. apua (hid)
 
Indoaalarmu zcihtiana (li)
 
Aelocanria bacta'era (Ba)
 
1I'eudistarhuiian pomorpan (liu)
 
Schizotachaim hanampall (IPh)
 
Teiiostac/hrum dulhu (li, lit)
 
TI/)',uutafhi/, tiarirnsi ('I'l)
 

Water and milk vessels (Chunkga);
 
water bucket s; cups, coultainers
 
IBaibusa pal/ida (Ili,Ila) 
B. tIada (Ba, Bu) 
I. /,laila (I'll) 
)Dendraaa 4amla (li)I.ili'n 


1). aiantrui llBa, Bu, Ind, 'Il)
(Ii, 


D hu,kAcrl (hh1, lu)
 
I). brandisi (l
 
l). aqr (Ind)
 
D. hzaiitaai (ll 
(.G en antbml't () 

(;. aprr (IPh)
 
Ml,,a171aau I's rifia (Ba, Bit)
 

Hedges
 
Bamla (lii.Ba, Ba, "'ih)
 
BI. vldalit (Ba, Ind)
 

B. halt'a ( Wa, Ili])
 
It. arundiauua (fBal)
 
(uCrahhta a-uoi p'riraile (Baa)
 
C a/luta hm ti,urmanitum (lBaa)lai 
l)ehad alainiiu ,ik,'aata (li, I,B , il, id, 
''ll) 
(.igantchl att,' I)(lila 

G ami i/a', (Ind)
 
Oxyanthria ilniol
i/iala (11a)
 
TIm'/ioutach)t emi
fumni 

Fuel 
All bambaoosan;larhizonics of'bahilalos
 
(li, Ba, Ba, lInd) 

Seed fiod
 
Iau m arandia,ai (it, Ba, lilt)
 
CephaituahIIm p,'llai/" (li, Ba, lu)
 
Dendaloa.u.,1/hu a (i'tit (1In)
 
)ia hi,a ompa t/lra (lilt)
 

ha ia/r Baa)' (Ba, 

76 r t a h t lu e i (Ba , l t) 

Furniture
 
Ba broa tul/a (Ba, illa)
 

It. eli,niaa(Il)

11. vnil,art (1111) 

B. 	 aindfiaa'ua ('lh) 
Il)eaulnd lit (Il, Ba, fll)/aaamIi tua 

D. .,iiabinnamua(I'la) 
1). handi (h'l) 
D. alt'/lrua
 
I). laraiiiulthio ('I'ha) 

I) apl/ ( Tr) 
(h.,anltihlh atrr (Ind)G. apto (Ind) 
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Aelocanna baccifera (Ba, Bu) Fishing rods
 
Schizostachyum diffusumn (Phi) Arundinaria amabilis (In)
 
Thyrsostachys siamensir (I,,d, I h) Bambusa glaucescens (Ind)
 
All thick-walled peetes (Ph, Ind) B. atra (Ind)

Phyllostarhys sp. (ja, Ko, Tai) Chimonoambusa falcata 
 (In) 

C. /hasiana (Ii)
 
Agricultural implements C. intermedia (In)
 
Bambusa vul4garis (Ba, Bu, Ind, Ph) Dendrocalamus itrictus (In)
 
B. balcoa (Ba, fu, Ind) 	 Schizostachyum zollingeri (lnd) 
B. blimneana (Ph, I'l) 	 S. blumti (Ind) 
B. flexuosa (''ll) S. lima (Ph)
 
Dendrocalamus strictus (li, Ru, 'I'l) Thyrsostachys siamensis (Th, Ind)

D. merrillianus (Plh) 	 T. eliveri (Th) 
D. aspr (Th) Phyllostachys niqra (1a)
 
Ochlandra travancorica (In)
 
Thyrsostadh),s siamensi ('Ih) Shoots for food
 
T oliveri (Th) Bambusa tulda (In, Ba, Bu, Ph, Ind)
 
All thinner varieties (In, Ba, Bu) B. arundinacea (In, Ba, fu, Ind) 

B. nana (fu)
Fodder B. vulgaris (fu, Ph, Ind)
 
Arundin ria racenoa (In) B. blumeana (PIt)
 
Chimonobambusa demifiofia (In) B. glautcescens (Ind)
 
Cephalostachyum perracile (In) Dendrocdamus hamiltonii (Ba, Bu)
 
Dendrucalamus strictts (In) D. latflorus (Tai)
 
D. si inmnis (In) D. giganteus (In, Ind)
 
Leaves of all bamboos (Ba, Bu, Ind) D. Iongispathus (fBa)
 

D. flagdifer (Bu)

Floats for timber; rafts D. merrillianus (1Ph)
 
Bambusa arundinacea (In, Ili), TI) D. asper (Ind, Th)
 
B. blumeana (15 

ht, Ilnd) Dinochloa scandens (Ind)
 
Dendrocaamus hamiltonii (It,, Bu) Gigantochloa ni; ociliata (Ind)
 
D. lans'itpathtns (Ba) 	 G. hasskarliana (Ird) 
D. dirtans 	 G. verticillata (Bi. Ind) 
I). aiprr (md(1) G. letis (Ph)
 
1). etatbrnace, (Th) G. atter (Ind)
 
Ochlandra teritura (In) G. albociliata (Il)
 
Alctocanna baccifera (Ba, [Ili) Phyllostachys edulij (Ta, Ja, Ko)
 
M. cornpat(itfloru ('lt) Schizostachyium brachy'cladum (Ind)
 
Neohoiuzrona dulloa (Wa) S. blumei (Ind)
 

S. zollineri (Ind)
Tool handles Sinobamnbusa elegans (In) 
Bambusa blumeana (ll, 'lt) ThyrsostachYs iamrenis (Th)
B. Jlexura ('Th) 	 All large bainboos-shoots ('1i1) 
B. po'morpha (Ba, Bu, Ind)
 
Dendrocalamus asper General 
utility 
D. stictus (In, Tli) 	 Bambus& arundinacea (In, Ba, Bu) 
1). merrillianus (Ihll) B. tulda (Ru) 
Ochlandra travantorica (In) B. pallida (fu) 
Teinoltac!w'um griffithii ([Ia, Bu) B. blumeana (ibh)
7"hyr~o5taclgys siamensi (Th1) 	 B. t-tlgaris (Phl) 

Solid varieties (Ind) 	 Cephaloitachyum pergracile 
C. btrntanicum 

Fencing Dendrocalamus strictuo (Iln, Bu)
 
Indocalamus tttqhtiani (Ili, ha, Bit, Itid, 1). Ihooeri (In, Ru)

Pht, Th1) D. hamihtonii (Ila)
 

All batnbos (Ini, Ph, lla, Bi, Ind, Tll, Ja, 	 D. calostachyus (Bu) 
Ko, Tai) 	 D. merillianus (lh) 

Dinochloa sp. (Ilh) 

Hookah pipes Ggantocloa evis (lil) 
Chimonobambusa ft/cala (li) G. asper (Pli) 
I'),lloitachyt sedan (Bu) Neuhouzeoua dulloa 
Thamnocaamut ipathiflora (It) All strong bamboos (Ind, Th, ja, Ko, Tai) 
7' ariutatus 
Teintustaryiyum .rffilthii Punting poles 

Oxytenanthera stoc u (In) 
Solid varieties (Ba, Bu) 
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Phylloitacijs ni 'ra (Ia) 

Sericultural industry - trays for 

silkworms 

Bambuam arundinarea (lin) 
Dendrocalamus tfriftm (In) 

Ih)roiacht,s AianiC i (Th) 
All bainboos (Ba, litil) 

Chicks for doors and windows 
Banbua arutldiflurtal (lIt, lilt, Ind, "lh)
B. po~vnjorpha (fli, lil) 

B. ,/umrana (IPl, Iml) 
B iulgtartl (Ihd) 
Dendralainu itmn (In) 
1). huiis,'ath1/li ('T1h) 
D. nienibhnacrtis (Thl) 

AIdoaw+,ia harnhwoic' 


5
Nroho\ftul u dilha (l, lltb) 
Schi:tahdyo lip pi, (IPhl) 
S. zolli tri (Ind)hu 
Th mtlaihv wirimTl,'"i (hI)

7". ohivoi ('I"1l) 


All haiiihoos (a. tKu, Tai) 

Pipes 

BuIlmibu/iarllariiiya (Bu) 
.\rohouziuna dil/mi (lii) 
Trinvstachpwi (,iilfithu (lit, fli) 

Haystack stabilizers 

Baii/ita iildarl% (Ha, Bu) 
B tinda (Ba, flu ) 
B blmtiana (Ph) 
I~ndelalallii (ti fil (Iii) 
All uham,. ; in hc mucd (Iii) 

Hort icultural pursuits 
Banihui aivilmidaie (li. fit) 
LE paullelrpha (BaI) 
B. t/umetna (IPh)
lDendrocalannii striatw (lit) 

ifelowaiia talc!f[rr (flHa,Hl) 
All bainbo.s (Ind, I'I) 
Otlur strong spccic (IPl) 

Cremation; coffins 
Baynbul arurh'itam (lIt) 

D.idroailei uns i (Ini) 
All baiboi s 

Cradles 
Barrbma artndinaim (lit) 

Dendrocalayntil iritrtut (lit) 

Scaf.old;.g
Bambv~a airundinra (In)) 

Dtnd;ocalasus ftlcts (li) 

Cart yokes 
All latgc-sizd, hard and solid bamlis 

(I)Banibmez 

Laclders 
Bamu/t arundinace (lii) 
lepidrocahai +triaut(lIn) 

Musical instruments (flutes; marimba; 
horns; clarinets; flageolets; saxophones; 
piccolos; drums; etc.)
 
Arundinaria sp.
 
Arundinaria tiilkq anlirifi (PIl)
 
Denditf lar strii (li. h'lt) 
D. onipathw (h'l) 
(hganfochldoa aif (Ind) 
Schtizofa,hyunl limia (Ind) 
S. hlurilfi (lhd)
 
All sniall-sized bainboos (Ph)
 

Containers for cleaning grains 
All baiihoos (In) 

Protection during grain pounding 
IBarnbia arwidhnatra 
All largc-sizcd bIlitboos (In1) 

Cart sheds; roofs 
Bania hlnmrina (Ph) 
l)endn, a/la ni,rilla l (flit)
All Imbanbos (lIn) 

Stakes for foresters 
Thyrwstaihi i .dturm (ThI) 
7' /lilai ('1h) 
All hinh.b.s (In) 

Country tiles 
Banith a artidinacea (lit) 

Pan trays 
Nohuzena dula (lit) 
Ileilotlachlut dJl/a ( Bu) 

Seed drills 
Dendraalanu I mtnt 

Containers to administer medicine to 
animals 
Baynhuf airdtnarea(lIn) 

Fishing implements; floats, pens; traps 
Bam/,uam i (fla, hInd)pnlirpa lil, 
Ii. afra (lIil) 
B. vigaril (Hi, Ho)
B. blumlwana (Ph) 

(,vnantoahhiil (Ph) 
MAlocanna ,caif'ma (Ba, It) 
,V/ohouzmua dulhl (Ba, ut) 
Schizaitachrall h/l nitall (In)ii 
S. lunianipao (Illh) 

Boat roofs 
IBanibua andinaca (In) 
B. I0111 (Ba, B11) 

B. blunranla (I'll) 
M/iocaairn ba(rifura (Ba, lHo) 

Ornaments 
v'ul ,ai%(Indl, Bit, lil, lIn, Pt) 

BI. natia (fli 

II, vui ,ari sat. tatua (I'Ii) 
11. .ealieune (I'l) 
H. p1lpolphil (Ind) 
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B. atra (Iln) 

Cephalostach)un pegqracite
(In) 
Dendrocalamus iganteuw 

I'hrllajtacrlhp arra (Ind) 

Schizliat-chrtn braclcadut (Iul) 


S. zollinreo (lnd) 
T711'rimtackhy'
stame'ni 


Culm sheaths (irrigation) 

Bamhtia blur,'aia (Ill) 
Climbing Slwit's of ba ho s (ll)
lDendmi-alamm h1nt',patlum(liu) 

(;iaantot-hhlueitellh)a (But)M.,(1 


G., levi(Il
 

Cordage 
IBamhow ari lh 

B. at7a(Il) 

DJcenlo, strittl
d/amtis (fllf)
I). m ,/talliall (llh) 

I)jn,, h/aIiatmh' (Ind) 

PlrdteuhHlum p~olm,,aphumi
(Bill) 


Inner layer of cuhn slicath as cheroot 

wrapper 
IDnIrm,alam. hamihlpi (Bi) 

Plaited shoes 
I)ino(hlaa ,,,mpittl~ (BIl) 

Boat masts 
Bambia tb/..'anI
(1Ph)
l):ldriotalam.im 1rarldili 


6 i,0nt.,hl,,a (Illh)
he'vl 


Joints for cooking glut inous rice 
C(f/IIIta1tl plrrtdrt"(Iti) 

( hurmanit-l1171
(Bu) 


Bridges 
1ambua hiumpnia (I'll) 


B. l't,'
7i (I'll) 


B. art1diraac(lh) 

Boat plying rods 
raimhuia
/Imtlorpha(B1t,Blu,Id)
 
. ,'IamnfI'71 (hl) 
telcanpirbii-qaccIfrra
(ita, lhti) 

lickshaw hoods 
Bamhuia tII/,atii
(la)
 

Pea sticks 
Pea sicksDinvchloa 

"iatnmahmaul ipathflora(Ili)
 

Barbecue skewers 
Bayn~a uhluana 

Trellises 
Banb/tia a ndinacr (Ii) 
B. blimirana
OIn)
 

All largc-sizdIlbalmos 

Flues 


IatIhbll(u
blmrana (Ph) 

B. g#laumei
er (Illh)
 

Vchizoilachuminlumampao (Ph) 

Hats 
Isanibua bluremrana(Iph) 
B. 'sl4gaii(Ph) 

Barrels for toy cannons 

Imbiuia blnrneana
(I'll) 
G(,antochha trvi( Ph) 

Sledges (transport)
Banthtla hlunirana (I'h)
 
Dendrotelemmi merrillianuo (Illh)
 

Handicrafts 
Ilamhus htlhlflmafa (I'll,ill)
B. tid~an 

Depidmcalan., ap (Indt)
Dinnchht'a (IndI)lalh.,om

( ,ha lh,,I eff,illat) 

G. altoe
 
U. e/pll,
 

,attl,'hqant 171m
 
.clrhizo/tathurn
lima (PhI) 
S. brachYcladurn 
S. 1

ialje(Inl) 

All lIbawl s ('Ih) 

Sprayers
 

Bambioua hulueana (Ph ) 

poll) mallets 
Bhnbuia Nlunrana (P'h)
 

Umbrella handles 
Medocanna batcera (1t., fill)
 
Ox'tenanthrra tac im (lnd)
 
?einoiltaciytlm
.,,ifithii (Ba, It)
 
rirmmital-h. (11u)
.inenuimi 


Shuttles 
Bambuta blumrana (Ilh) 

Piculan
 
Banbisa ,lauecernis(Ind)
 

Tobacco drying 
Dinochhoa scanden, (ll)
 
Naitts el<qatii~smus (Ind)
 

1'hltl dia, Jlili( (lp)
 

Eyeliner 
wcantens
(In)
 

,Jaundice treatment 
Bayn/um vtdgarii
([Id)
 

Ladders 
l1anua ari,dnacea (Ild) 
Dendcaam itriai (lad) 

Afforestation of riverbanks and soil 
conservation areas; shelter belts; 
windbreaks 
All b~amboos 

http:l):ldriotalam.im
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Appendix 8n 

Uses of Bamboos in India
 
Source: Varmah and Pant (1981)
 

Afforestation of river banks and soil conservation areas, shelter belts and 
wind belts: all bamboos. 

Agricultural implements: Bambusa balcoca, Bambusa vulgaris, Dendrocalamus 
strictus, Ochlandra travancorica, all thinner varieties. 

Bamboo hats: Lambusa blumeana, Bambusa vu/garis. 

Basket making: Arundinaria intennedia, Bambusa arundinacea, Bambusa nutans, 
Bambusa pallida, Bambusa khasiana, Bambusa tulda, Barnbusa vulgaris, Barnbusa 
polymorphia, Chimonobanbusafalcata, Dendrocalainus giganteus, Dendrocalamus 
longispathius, Dendrocalamus hami/tonii, Dendrocalamus strictil, Gigantochloa 
nitrociliata, Indocalamus wightiana, Neahiautzeaua heferi, Oxytenanthera ritchevi, 
Thamnocalanus spathiflora. 

Boat plying rod: Bambusa glaucescens and Bambusa polymorpha. 

Bows and arrows: Bambsa arundinacea, Cephalostachyurn capitalum, 
Cephalostachyurm pergracile, Dendrocalamusstrictus. 

Bridges: Bambusa arundinacea, Bambusa vulgaris. 

Cart containers and roof: All bamboos. 

Cart yokes: All large sized hard and solid bamboos. 

Chicks for doors and windows: Bambusa arundinacea, Dendrocalamusstrictus. 

Combs: Oxytenanthera boturdillonii. 

Containers for cleaning grains: All bamboos. 

Contalners to carry maps: Oxytenanthera bourdillonii. 

Constructions: Barn busa pol),norpha, Bambusa balcooa, Bambusa tulda, Bambusa 
arundinacea, Bambtusa nutans, Bambusa khasiana, Bambusa vu/garis, Bambusa 
blumeana, C'ephalostachyu rn capitatum, Cephalostachyrm pergraci/e, Dendrocalamus 
mnembranaceus, Dendrocalamus hamiltonii, Dendrocalamus giganteus, 
Dendrocalarnus longispatlhus, Dendrocalamus strictus, Gigantochloa nigrociliata, 
Melocanna baccifera, Neohauzeaua delooa, Oxvtenanthera stocksii, Teinostachyumn 
beddomei, 7Ihyrsostacls oliveri. 

Containers to administer medicine to Bulls and animals: Bambusa 
arundinacca. 

Country tiles: Barn busa arundinacea. 

Cooking utensils: Bambusa arundinaca, (Cephalostachyumnperqracile. 

Cradles: Barn busa artndinacea, Dendrocalamus strictus. 

Cremation & Coffins: Barnbusa artndinacea, Dendrocalarnus strictus and all 
bamboos. 

Fencing: lndocalarnus wi),'htianus, Oxytenanthera inonodelpha, Oxytenanthera ritchevi 
and all bamboos. 

Fishing rods: Arundinaria arnabilis, Chirnonobarnbusa facata, Chimnonobamnbusa 
khasitana, Chimonobainbusaintermnedia, Dendrocalamus strictu-. 
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Floating timber and rafting: Bambusa arundinacea, Dendrocalamus hamiltonii, 

Ochlandra seriptoria. 

Flooring: Bambusa polymorpha. 

Fodder: Arundinaria racenwsa, Chianonobambusa densifolia, Cephalostachyum
capitati, Cephalostachyurm pergracile, Dendrocalarnus sikkinensis, Dendrocalamus
strictus, Ochlandr travancorica,Bambusa arundinacea and leaves of all bamboos. 

For Jaundice: Bainbusa vulgaris. 

Fuel: All bamboos and rhizomes of bamboos.
 
Furniture: Bam/sa arundinacao, Borabusa glawcescens, Bambusa 
 tulda, Bambusa 

vulgaris, all thick walled S)CciCs.
 
General utility: lamba arundinacca, 
 Barn busa tulda, Cephalostachyum

hirrnanicnm, (.4/ralostach;unpcriraci/e, Iendrocalam us hamiltonii, Dendrocalamus 
4lookcri, Dicndrocalasstrictus, all hai1m)oOs which are strong.
 

Handicrafts: Bambusoa b/mrna, 
 Bambusa t,ularis.
 

Hedges: Barnhtiui nasa, I)cdroca/ariuiisgtiganh'us.
 
Hookah pipes: 
 irtinocalamus aristatus, 


g4 rifithii, Thaiiiiialarn .A/)ath'flora.
 

Horticultural pursuits: Bla/ano 

focata, ihhom/u Teinostachyum 

arundinacra, Diendrocalarnus strictus, all 
laillbooS afll oth(r Strolg splwcies. 

Ladders: Barhlimaarundinaow awl IjOndrocalnus strictus.
 
Lance staves: l)cnhoco/ari-s tricin , Ochlandrascriptorica, 
 Ochlandra travaicorica. 
Lattle shats: l)nodroo/anan n trictox, Och/ondra species. 

Loading vessels: NAohaurawa di/hro. 
Mats: Artnvdin acia iterrdeda, ,'rundinaciaracermoa, Banbua arundinacea, Bainbusa


bluneana, Ilarnhiiui iuta, 
 Bamin a pif/ida, Barn bnia teres, Barnmbusa tulda,
Cphalostach ,mi pr,roci'e, I)endrocalaituo hani/toriii, Derndrocalamus strictus,
indocalar u1i 4 1,htiana, .Vroha.:caua ddlooa, Ochlandra (trhitorica, Ochlatdra
tratrncoriCa, ().ytcmna th cra tiroci/iata, Tcinovtachyir do/bhoa. 

Match boxes and splints: Och/oridro travororco. 
Musical instruments: (FHinws, tiaiba, horns, clarionets, flagerlets,

Saxoj)flpons, 1)i( ()ls, drIjijs, (It): ldru/llrr, spp. , Dendrocalrus strictus, 
all sm all Si/z 'll ); )s. 

Ornamental )urposes: Ba~ntmiua iw/,'ori., pegracie,a . phaostacrhi
I)cndre/an o .,,antcu , 1rll(tathy atrca, Ox'tenanthcra rnonade/pha, 

Pandals for shade: All bauiil)oos. 

Pa it rays: NA,'1 uscatia /hdlooa. 

Paper and Pulp: An idea about the changes i the utilisation pattern of'
bailfmoo Io the pwtofiw( tti!) ad pap(r ltoand caf) be had from Table I. 



108 

Table 1 

Production ofPaper andPaper Boardand Conumption ofMe Rawi'ala/forthe IndAstig 

Name of Raw material anti its percentage (by weight)
Total Production use in the manufacture 

Year of Paper & Board 
in '000 tons Rgags W Hard lmportedootras l\VastelAgriculturanl,Bamoo ood 

wo o dnPaper waste I woodl 

1936 40 29.31 7.27 5.01 0 19.08 0 9.33 

1952 130 12.86 6.30 6.30 0 73.59 0 0.95 

1958 203 8.23 4.11 4.11 3.29 74.13 1.15 4.98 

1970 758 9.75 4.87 7.31 2.43 56.09 19.51 0.04 

1975 959 9.83 4.09 6.55 2.45 47 54 29.54 0.00 

1980 2001 6.42 3.66 6.42 2.75 29.35 51.37 0.03 

(estimated) 

Source: 	 Pant, M.M., 1977: 'Socio-Economic Returns of Applied Research in the Cellulose 
and Paper Branch of Forest Research Institute'. 

The country's paper industry mainly depends upon Dendrocalamus strictus and 
Bamusa arunditacea.The mills in the north mainly use the former species while 
those in the cast anti the south use both. Bainbosa ,tutans, Baimbusa luoda, 
Dendrocalamushailtorniiand .'.Ilocanna tcci/ero are some of the other bamboo 
species with lintited uses. Presently, nearly : million tons of bamboos are used 
annually by the paper illdustry with possibilities of' a substantial rise in the 
intake ifcconotlically available. 

Other stuittle) species arc:- Ncohzoatw d/looa, Ochlandm braricdsii, Ochlandra 
reheedii, (chandra scriptoria, Ochlandra setigera, Och/lndro w'4,htii, O.jtenanthero 
n !t*rociotaBanhu.w amindinarCa, Banitisa nutans, Barn/msa poh),niorpla, Barnbiusa , 

tl/da, l)endrocalao asper, I)endrooalaonosi 1randiii, Dicndrocalamus hami/tonii, 
Dendrocalannus on4 ,iApatht , l)cndrocalanuos nern branaceus, 7'hyrsostac/u's aliveri, 
i/l)'rsostacvs si('aMoeniCs. 

Pea sticks: ihaymnncalanns vpotihflora. 

Pipes: 	Barni/aarundinac'a, I)edrocalinus hamiltoniiand Teinostaclourngriffithii. 

Polo mallets: IBam/mxa bhtmeana (Basal portion of cults). 

Protection while pounding grain: Babsa arundinacea and all big sized 
bamboos. 

Punting poles: Oxytnanthera %tack.si, O.xtenanthera ritchevi, solid varieties. 

Rickshaw hoods: Bambnoa vu/'aris, Dendrocah/arnn specics. 

Roofing of boats: Banhsa atudinacea, Ban/muo tlda. 

Scaffolding: Ban/ia arundinacca, Banbioa v'n14aris, Dendrocalarusstrictus. 

Seed food: Barnhoso arndinoao, Cephalostact~'unn pcrgracile ;ind Dendrocalamnus 
.ttrictos. 

Seed drills: l)endrocalarnusstricto.s. 

Scricultural Industry: Trays for rearing silk worms: Barbisa arundinacea, 
lDendrocalanos vtrictm., 7'hyr.soitachs arnensis. 
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Shoots as vegetables and food: Bambusa arundinacea, Bambusa nana, Bambusa 
tulda, Barnbusa vuga ris, Dendrocalamus gi*ganteus, Dendroca/amus hami/tonii,
Dendrccalamnus longispathus, Sinobambaelegans anid all large bamnboo shoots. 

Stabilising haystocks: Bambusa bluimena, Bambusa tu/da, Bambusa vu/garis,
Dendrocalamusstrictus (All bamboos can he used). 

Stakes in forestry practices: All bainboos. 

Tea estates: 1tendostacl;,unm polmorphm. 

Thatching and roofing: Banl.uia artndi'nacca, Bambusa polymorpha, Bambusa 
tulda, Barndnsa ulg aiS, 'hirnobemibnsa //lcata, DIendrocalatun brandisii, 
Dcndrocalamus hanitonii, l)cndrocalanus longi pathus, Dendroealamus 
membranacus, (Gtantochloa attar, Ox)'tenant/hero monode/pha, Dendrocalamus 
strictus. 

Tool handles: Dendrocrnnalanm erri//jan us, Dendrotalanun- vtritu, Ochlandra 
travancorica mid all solild %iari'tis. 

Trellis work: Barnauo aindnacta, Baombuxo bhnmeana and all big siztdIballboos. 

Umbrella handles: .1 cl/ocanno hac(i'rra, Nco/iauzeaua dnlooa, Oxytenanll/era
ritch/ui, Oxytenanthra tock.4ii, 7iiewtac/i)un griffithii. 

Walking sticks: .l Inldilariaarnata, l)ndroralann tritn, Oclthandra travancoria, 
O.ythnant/ura n/io ata, ().xytnant/ucra rit/wtt, /'10//htaat(u mnaat'. 

Walling of native huts: .-limat/aria rarniou, Bamit-na atra, Banbusa 
pol'norp laa,B /O a tn/do, (;i'atnihloa?'rwci/iata, N't-ohauzraiga dullooa, 
Oxytenan ticra nlgtI'i, lata, .'tao/harn/)usa dua. 

Water and milk vessels (Thunga), water buckets, cups and containers: 
Berin a paldo, Baiarna to/da, I)eddrmalan ao.sprr, I)mndrtalaui. gitgantens,
Dendroralaotu hani/tonii, I)rnmr /alaiIn hookcri, )reanrocalarnn jiAkimens is, 
Gganltochloa aip0r/a, (;Gt-irtoth-/i/r hi , 1irweonna bacciffera. 
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Appendix 8o 

Ecological Requirements of Some Artificially Established Browse 
Species in North Africa 

Source: Le Hou(rou, 1980 

Rainfall Mean minoimumi
 
Species in nun January temp. Soils
 

in 'C
 

Acaca cvanophylla > 250 > 3 Deep sancly 

Aacia Igulala > 150 > 3 Deep sandy 

Acacia salictna > 150 > 3 l)eep sandy 

Acacia l'ictoriae > 150 > 3 Silty to sandy 

Artetnisia herba alba > 150 >-2 Silty, shallow 

Atriplex caneicenj > 200 >-5 Sandy to silty 

Atriplex glauca > 150 > I Silty to clayey, saline 

EC < 30 mmhos 

Atriplex haltirnu > 150 > I Silty to clayey, saline 
EC < 30 mmohos 

Atiplex nummularia > 200 > I Silty to clayey 
EC < 20 nnhos 

Brachychvton populneum > 300 > 3 Various 

Brousoneta pap)?i/cra > 400 >- I Various 

Callgonum comorun > 80 >-I Drifting sand 

Cassi sturtu > 150 > 3 Sihy-sandy 

C/ti austral > 700 > I Various 

Ceratonia uliqua > 300 > 3 Silty-sandy rocky 

Chenopodsumn autcomum > 200 > 3 Various 

Coronilla glaura > 300 > 2 Silty. shallow 

Elaeaqnui angutitfolia > 300 >-2 Various 

'rasinui o.ph)'!la > 500 > I Various 

(;leditsia triacanthos > 400 >-5 Valions 

lialox),lon aphy'llum > 80 >-10 Silty dayey 

IHaloxvlon prtcurn > 810 - 10 Sandy 

Afedicago warea > 300 > 2 Silty, shallhw 

,Mtono alba > 350 >-5 \arious 

Olea europaea > 20) > 2 Deecp sandy 

Opunthficu indica mrmn > 200 > I IDeep Sandy 

Opuntia/lwuhsl/ > 200 > 1 IDeep sandy 

O/supita oitnenlt > 20 > I I)ep salvdy 

I'trtphuoa('setata > 100 > J Shallow 

IProp i 1lt floso > 200 > 2 Sandy 

I'll e > > -5brlahiem 200 \'aritous 



Vitis riparia > 200 >-5 Various 

Vitis rupestris > 400 >-5 Various 

Vitis vinifera > 200 >-5 Various 

From the above table it is obvious that with the available plant material, of 
some 35 species, one can meet most of (ie ecological conditions prevailing in 
northern Africa, except in the desert where rainfall does not reach tile 100rm 
mark. 
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Appendix 8p 

Masterlist of Woody Species under Consideration 
as Nitrogen-fixing Trees 

Source: Halliday and Nakao, 1982 

1. 	 The NFT Mastcrlist includes: 

-	 997 species 

- all woody species of the legume family even though confirmation 
that they individually nodulate and fix nitrogen may be lacking 

allspecies of all other genera in which a species has been confirmed 
to nodulate or fix nitrogen. 

2. 	 The masterlist is abstracted from a larger data base maintained by the 
University of Hlawaii NiF'l'AIL Project. The complete data base 
includes a general characterization of each species, and specifies its 
microsymbiotic affinities, both rhizobial and inycorrhizal. The 
complete data base also cites the scientilic literature that substantiates 
that a listed s)ecies does or does no(t fix nitrogen. 

3. 	 The Masterlist is actually the first section of a more complete 
publication available directly from NiFTAI. (POBox 0, Paia, Hawaii 
96779, USA): 

Halliday, J., and P.L. Nakao. 1982. The symbiotic affinities of 
woody speci 's under consideration as nitrogen-fixing trees. University 

of Hawaii NiFTAl Project. 85 pages. 

Acacia abysinica Acaciaba-h botla
 
Acacia at inacea 
 Acacia bra-h iti a
 
Acacia acuminnata 
 Aacia buriei
 
Acacia adnocalyx 
 Acacia hbLrilia
 
Icacia aduna 
 Aca-ia byonana
 
Acacia alata 
 Acia ca/ia 
Acacia albida 
 Acacia calanmi/aia
 
Acacia anctii 
 , ractia cahina 
Acacia aneura Acacia canbaei 
Acacia arabica (niloica) Acria cana 
Acacia arenaria Actacia
tardiop/iylla 
Acacia armala Atiacia ca/t-ha 
Acacia aroma itatia cat'an 
Atcacia
aiprra At-aca rairnia 
Acacia ataxacantha Acatia t-da i/ri/a/ia 
Acacia aulacocarpa Acacia chari'.ia 
Atacia aurticu/iornit Acacia uiogna/a 
iAcatia baileyana Aac-ia tlhtoidri 
Acacia berlandieri Acacia ramplanata 
Acaria bertriana Atatia conjum 
Acacia bidentata Aticia contrirta 
Acacia hifara A(acia cimitar/a 
Acacia blahdyi Acacia ctbrifrmii 
Acacia bonarieniis Acacia cunni'lhaaii 
Aca-ia horlaea Acacia cuprejt/ormnis 

http:chari'.ia
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Acacia cyanophylla (saligna) Acacia latifolia
 
Acacia cyclops 
 Acacia leptoneura 
Acacia davyi Acacia leucophloea 
Acacia dealbata Acacia linearis
 
Acacia deamii 
 Acacia lineata
 
Acacia deanei 
 Acacia lingulata
 
Acacia decra 
 Acacialoderi
 
Acacia decurrens 
 Acacia longfiolia
 
Acacia diptera 
 Acacia luederitaii
 
Acacia dcratoxylon Acacia lunata
 
Acacia drummondii 
 Acacia macrantha
 
Acacia ehrenberqiana 
 Acacia macrthyrsa 
Acacia data Acacia man giua
 
Acacia renophi/a 
 Acacia mnarnsii
 
Acacia ericifolia 
 Acacia melanoxylon
Acacia ermnacia Acacia mllei
 
Acacia erubeicens 
 Acacia mellifera 
Acacia ritrophiolata Acacia microbotrya
 
Acacia excelsa 
 A cacia nollissima
 
Acacia extensa 
 Acacia moorcana
 
Acacia exutiali 
 Acacia myrtifolia
 
Acacia farneiiana 
 Acacia nebrownii
 
Acacia fil/folia 
 Acacia nerifolia
 
Acaciafimbriata 
 Acacia nervosa 
Aca,'ia
fitula Acacia nf'resceni
 
Acacia flata 
 Acacia nztgricans
 
Acacia fleckii 
 Acacia nilotica
 
Ac,:cia flexuosa 
 Acacia nubica
 
Acacia floribunda 
 Acacia obliqua
 
Acacia galpinii 
 Acacia obicura
 
Acacia .qenijtoides Acacia orfoto
 
Acacia georqinae Acacia oswaldii
 
Acacia giraffae 
 Acacia parramattensis 
Acacia tgladiq/ormis Acacia pence
 
A.cacia lauceen 
 A cacia pennala
 
Acacia ,lauc 
 tera Acacia pentadcenia
 
Acacta , /,lmiTota 
 Acacia pentaqona
 
Acacia .'oetZit 
 Acacia permixta
 
Acacia trandicornuta 
 Atacia podal),riaefolia 
Acacia .ranitica Acacia polyacantha
 
Acacia .,'regii 
 Acacia pravissima
 
A.cacia haAeoidei 
 Acacia prominens
 
Acacia harpoph- Ila 
 Acacia pubeicem
 
Acaia hartvitt 
 Acacia pulch!'la

Acacia hatittlata Acacia purnila
 
Acacia helec/ada Acacia pycnantla 
Aca(iaz
heroentii Acacia raddiana
 
Acauia lietraantha 
 Acacia reficiem
 
..tacia hetreophrlla 
 Acacia rehmanniana 
A atiahtloiercea Acacia retiiacea 
.hacla homaloph)'I/a Acacia rhetinadei 
Acacia urrida .Acacia richii 
Aeacm horliduta Acacia igirei 
,Ihacia
hrt,e/ii Acacia robusta 
,Ahta intia Acacia rojtlfera 
..lcatia jonei A cacia ruhida 
..cama unipemna Acacia jalicina 
Acatia aro Acacia salina 
Amona aalairnii Acacia ichtrein/urthii 
Ai ta Ar ipeana Acaciaicorpoide 
A ItliAirAi Acacia sn al 
Acacia a Acacia ieal 
Acacia Amaa Acacia tilteni 
Acacia Arait tana Acacia tieherana 
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Acacia silvicola 
Acacia spadicigera 
Acac~ia spathldata 
Acacia spnsc-ens 
Acacia spirocarpa 
Aracia squarnala 
Acacia ven71p/i)'//( 

Alcacia stenop)tra 
Acacta Ifrigosa 
Acacia sfuinanii 
Acacia sua2'o/,n 
Acacia lobcaenuka 
Acacia luffrucescetif 
Acacma 12(O(cala 

Acacia 12I(021ca 

Acaria 12la 7ifl(72ji 

Acaci(a( 10lenipin 

Aia( 1te '(i720(alpa 

Acai omenfosa(CIlt 

Acacia torli/ns 
A cma fripfena 


A(((cia lucunanens ii 

Acacia1(unitifttti 


Acacia u rop/2y/t1a 

A ((((*0 v(cI 


Acacia verlicillata 

A (12(2( ('(CfOtili 


A (aria 21i(( 

Aca(ia v'24ff 

Ac(a11 21'fliif (ii 

A c((121 xantfIop/2/lm( 

A crocarpli raxinifolito 

11/:u/ia q21ia271 

Airpi2t1 f/ a nenmm'lif1fi 

.1hi.zin a, h-


1buIt l
/h~a(/2l/ljf((1u 

Aiit thlnitwc((2An/727f11 

it/um(11 /47id(/2( 

A /Ibi 212i(/lif(21t(it 

1/12i212 laeh121 2( 

A'fl -in 1~~ 27(2(2-ri 

it /him /vii I(7(1:172/7t(I71 

Ait/ina /urnshei'i 

A'/hiz ia //h(hIAmIbi 

//imA/ll /2luefll/m 

A //llei po ?IIIlei11 

Albizia iclusa 
Albizia sapofaria 
Atbizia schimperana 
Albizia seipulala 
A lbiza fap~ianyicenhis 
A lbnzin versicc/or 
A Ibizill 5177272(T?((272fl 

Ait /0( i721ignfii
 

AIexa imperafricii
 
A1/02( acuininala
 
A/nus rordala
 
lus (ril/la
 

Alnm fi-ma
 

i/ni foinosania
 

A Inus frut licosa
 
it nui /u, now( 

A /n2iii hinla 

(1/7221 incanal( 

it/nil jorul/cmis
 
Al mill7unina
 
AlrutrInf70/is 

A In us muliinmrus 
itu 17211 lt/1lis 

A1/711nifid
 
A /021 one of a/is
 

Alnuv rubmI
 
Alu
/721171/if(2a 

Ait/01sie'(ldi172( 

/00A~r inuat11( 

Aim f17f(i12 

A loin 210d221(1 

A/llu 2tidil 

A 72/i?(21( noibfl2e 

A nadenantmera (otl'ri2a 

A ndrora;'nma gai,//Sfiorurf 

i)t 1/(11/x ol11ig2I//2n 

tl/1fo/((12217 pirror 

Apa/oxy/on hhada1:aicaririsii 

it/(r2'/a pai/ la 

't71-(I17l Ihiud 

Atcb'ai /1 17Ilrao 

A22'712wnn1, p aiaeo 

lfliAlam11/12272/(4'l 

iaao 

f11'llplu12, ((I / 1/1.7 7712 

/?(10272i/121.2u(II,1, 
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Bauhinia blakeana Cajanus cajan 
Bauhinia candicans Calliandraaffinis
 
Bauhinia can'onni 
 Calljandra cafothyrsus 
Bauhinia coryinbosa Calliandra eriophylla
 
Bauhinia cumninjgiana Calliandra foliosa
 
Bauhinia diphylla 
 Galliandra grandiflora
 
Bauhinia excisa 
 Calliandra guildingqii
 
Bauhinia galpin ii 
 Galliandra h. emalocephala
 
Bauhinia kirkii Calliandra haermatoma
 
Bauhinia kochiana 
 C'alliandra humilis
 
Bauhinia kunthiana Calliandra inaequilatera
 
Bauhina maiuanta Galliandra parvifolia
 
Itauhinia ,nalabarjca Calliandra sdloi
 
Bauhinia mrga/andra Callinadra surinamensis
 
Bauhinia nonandra Calliandra liveedi
 
Bauhinia pauletia Galpoca4'x brrvibracteatus
 
Bauhinia petersiana Catnpsiandra anjgustifolia
 
Bauhinia 
 purpurea Gampuiandra carnosa
 
Bauhinia racemfosa Campsiandra laurnfolia
 
Bauhinia 
 relicuiala Garagana arisurescens
 
Baubinia tumnentosa Garagana aurantiaca
 
Behaimia cubensis Garqganafrutescens
 
Belairia spinosa 
 Caragana pekinensis
 
Bergeronia sericea 
 Cascaronia astragalina
 
Berlinia acuminata 
 Cassiafistula
 
Berlinia con/uia 
 Cassia grandis

Bet/mmi grandifiora Cassia javanica

Bo/usanthus specios 
 Cassia lejandra
 
Bowdic/Lw t'iri/ioides 
 Cassia nodosa 
Brachystegia al/en ii Cassia siamea
 
Brachystegia appendiculata Gastanospennum australe
 
Brachyseegia boehmnii 
 Casuarina cristata (C. lepidoph/oa)

Brachystegia glaberrimna 
 Casuarina cunninghamiana

Brachystegia glauceicens 
 Casuarina equist f/a/ia
 
Brachystegia 
 Aen nrdyi C~asuarinafraseriana
 
litachystegia /aurenti: Casuarina glauca
 
Brachystegia leotiensjs C'asuarinagrandis
 
Brathysteia 7flnJfg 
 C'asuarina huele/ana

Brachyssegia mnicrophy/la 
 C'asuarina junguhniana (C. montana)
Brachvstegia nigerica Casuarina littoris
 
Brachyse('la ipicinms 
 Casuarina nuel/erana

Bach yjtIia uti/is 
 Casuarina muricata
 
Brachystq in u'anqermneeana Casuarina 
 nodiflora
 
Brandzein flicfo/us Casunrina obesa
 
Breniera insignis 
 Casuarina ola godon
 
i/rangniartia rninuttfa/in Casuarina pusilla
 
Brangniartrin padalyraides C~asuarinaquadriais
 
traunea ariza 
 CJasuarina itricta 
Brairnen capitla C'asuarina sUnatrana 
Brawnen rccinen Casuarina tenuissima 
Ifrownea raufirrdii Casuarina tou/a 
Braunena grnndicepi LCathanynion feptaphyllumn
Braunen Intiffia Gatharinion monijafrme 
Brasineopusi uca)'u/ina Crdrelin,,'n catenaefurmis 
Bryn ebonus Cenostigrna macrap/iyllumn 
BurAra aft iana Centrala/sium ta/susturn
 
/u ijen auideiin/ji 
 Ceanathus arnericanus
 
luten egg~elinzgii 
 Ceonathus azuren r 

Buten nusiiaen ii Ceanathus cardulatus 
i/ulen mnospetm Geunathus crass ifo/ius 

Gc'npurpurea Geonathus cuneatus 
Cnesn/pinin ec/donin Ceanathus ddlitanuv 
('aelanin pelt aphoroides Geanotati divaricatus 
(.nesalpinia pulcherrirna Ceonot/zus dii'erii/a/ius 
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Ceonothus fendleri 
Ceonolhm johosus 
Ceonothus fteint-mis 
Ceonolhu.s glabra 
Cionothus glorima 
Cionothus grtX h 
Cranothm gri.tew 
Ceonolhuv impremis 
Ceonolhui intana 
Cronothl,s tillegerrimw 
Ceonothni i'llantedim 
Ceonothus jepivnii 
Cronolhuv 1rucodertnii 
Ceonolh-:i mimph)-flus 
CeltItoI/I It I I, /10 Itth it% 
Ceonothu, oIaIu 
Ceonothiji parr!/olms 
Ce-onothui prmlralu i 
Ceonolhus ri idu, 
crorlolhw vlrl lalletl 
Ceonothui mredialan, 
Ceorlothul thmiflorw 
Cronothus velutinut 
("Clatorlm wh(pul 
Cercidjuprifloridutit 
Certidium louetox 
Cmilhurn torroanum 
Cem%wliquailrurn 
Crumarput belulollle i 
Chieffinum wn wnea 
Choiduipariturnslevenionii 
Cladrewi Plal iappej 
Cladraiti imemis 
("lathlotlot'll brah)Pelala 
Clathrolrolm MIR I'll arlm % 

Clathpolrolal niltda 
Coh)1dimpernaim otopapie 
Caludlea rarulow 
('orrildonia jwrt' Flyul It Plrlllfftlia) 
Cordealam edulis 
Corelyla a/M fUld 
Coriarra 
Coriarla arboml 
Coriaria intermedia 
Coriarm japonua 
CoriariaAingtana 
Corievin luirda 
Coriaria rn) rl loha 
Corialia plulluml 
Comma Puffitana 
Couaria plerteloidei 
Conaria wroientow 
Cortatra M) oli/olifl 
Craihia haptiarum 
Cratbia loevit-andala 
Craibia graridlloya 
Cureha abourrni% 
Crudia parnva 
Cplobtum braulterme 
Uptolobilall lelthli 
Crudia gabonernis 
U),obosepalurn batoni 
Cyriontelra alexemelri 
(.4wornrim ane.n1a 

CYnornelra bejuhiniafolia 
C:viurnelra caid flora 
Cynomr1ra hankei 
C.),namr1ra h-onewis 
CYrionwIra fanqflora 
Critome-tra ielma 
ljalbr gill harorn 
Dalbt-gia (rare'll I 
Dalhrr ia cochiwhinen sii 
DalberVa Itibilquilen4% 
DalbrrVa tet eana 
Dalbergul lal fotia 
Dalhrrgia mehinoxylon 
Dalbcr la 11I ra 
Dalberwl IrtldI a 
Ajlbrr ia Iisor, 
balber ia sprtutana 
Dljlbrr la slevrowillI 
Dalbrr idla yt)awe
 
Dalea spinma
 
Daruellia ogrej
 
Dalliellill olucra
 
Darliellia thurile'l(l
 
Danseta pw(aa
 
Detalmrit'a armala
 
Delunix batial
 
behmix elala
 
Delonix 

bellittoplolum lrlflda tntaiieme 
Derri.%indim 
Delarium wit-gah-me 
Den-eview hilethiala 
Dialiurnen leranum 
Dialiurnpach)phyllurn 
Dialium ze'llAcri 
Didlrokladl)% '111,701 
Di(hrot1who lanwrala
 
Dii-bollathl,%Phala
 
Di(owlia guianewls
 
Ditraroprialum111pulape
 
Diambf (111,011i
 

larvillbosa 
Di rlolia alricarta
 
Dimor,'Aan(Ira dairiii
 
Dinizia eueluz
 
Diphy%afloribunda
 
Dilotion ?ohinmde
 
Diplalrof)i purpure-a
 

odurala 
lr firliala 

bil)4-thandra epuri(lala 
Distaria lounialou 
Disle"jonanthus hentharniama 
DrYas diummundit 
Dryrn inl grifolta 
Dryas oclopelaha 
bularquena orthidacea 
Amia divolor 
Dimia marlinicernii 
Eltmagnm at gusi folia 
Elatqnw ar rntra 
A*lae( nui (ammulala 
P.7"riql1w I'didii 
Elara0w loneipet 
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Elaeagnus inacroplqfla Cuibourtia dtmtu.vei 
E'larqgnus mull flora Cuibourlia schliebenii 
Elaei qnuj pungenv Cqmnoctadus dioica 
hianignus rharnnoidrs Haemaloxylon bra.silello 
E'Iarq riw imbrllala 11(iffnalov)-lon canit"i lilljUill 
El gini-arpus r)wartroides if.'aplormorsia monupIqUa 
E16ibrilm durminia Hardivi(Ga hinatei 
Eli.abrlha pyin(ep 11s.relivickiet pinnala 
Edertia spratibiIii Harpalyie (uhrrim 
EnghTodendron toambarmir llebrwl raa cuboise 
Entada abowma Itesperidaburnum ptalyearlmni 
E-aada pheitralmdei 11riperolhamnui littoralij 
Enlada widarma (E, africanurn) Hererosterrionmimosoidn 
Enterc-lobtion (.yawarplitri flipl5ophae rhartirtoidn 
Enterolehium ithouthurChit llotucaty.-, halamar 
Ewerohbium IiiCowa 1111"Iboteltia talviledia 
A'Iema jahala i4h)(lendr(in whun, !W 
A'prrua joisant 141111-11ar(i (will.Flill"Pa 
A'porwt papurea 11pne-naetz (ourbarit 
Er)Ihr1r1a (1hyssmita Ilpfirnobobtion rx(rhum 
EI)I11rina botriouna Ifyinenotobinitj nilidurn 
A'F)thrina taffill 1i)-moi(ouqia 1huibunda 
Eothrma . 'iqfz afli Indopipla(h-ma audkenii, 
Eothrifia /uwa lr ea aNs.sima 
EnIh rina ,Iawa Irl a (.(hh % 
Er)thri?m india In.0 'ejito 
Er 1/1r ina lithoipoma biga lourina 
Er I /I F I fla 'norm-ptlill'i hwa oemlediana 
I..'r1thrina "riodell I lf ga PaIrrna 
En1hrina lwepp iana higej 1fra 
Er)-th?i na iubnwa Inocarf)u.w edu1ii 
Er)lhmf hlrum afric..num Inslin acuminala 
Er) th If-pht"nIn 11olt-nie Imlia hakeri 
Eollirophhion unrolon In aut hijuga 
hlaballia (M."m Initia palembanicei 
Etiopelatum balem Inslia plurijuga 
Eimprialum lemnarin A i tia retu i a 

le-111111a hobe7linia tch fflrra 
E) irnhaidtiaamorphtwin hobrdinia r eoteniis 
E)irnhwdliaPt-ninsidarn Isobritinin a jl.ielii 
Avvilhardlia Irvarm Isohrrhina d4a 
I-errarea spettahibi bobalinia lontentoia 
Fillaeolmii thw;phora Isomacratobium Irlworrachis 
Fniuabx fendlat jacqueAuberia quiriquaquIala 
1"Ordia iatiliflora julbernardia Iob flvra 
Gapiehina larnarivina julbernareliahodirculinert 
Gentita sp. julbernadia rn(i nmlipulata 
G'eoffroea (if,orlicam julbrmardin pani(idata 
Groff"'M 111mola julbernarefia ieteiii 
(;i1brilmdeidron dommstram fidiernardia toqju wla 
Gillehodendom Ahino Katappia celt-him 
Gtoll I ta amorphoidel Kii giorlendron attrrn folium 
("It'diliva "I'pi, a Kingiodmdron pirinatuin 
Oreithta japoni,a Koompama exielia 
("Irditsia mirlim Koompassia rnalatiensm 
Ordifi ia triawillim Laburrium alpirma 
Glimidia direnhai,ii taburnum anaqrroidei 
Glifiodia larnhit Laburnurn pralense, 
Gbruidia epvtrn Lfbruntoelendmit lepthanthurn 
Gphbnama lwltda Lrcoinlra emazoniat 
Gmi-veitrrodindron haham ferum Lennea rubinividrs 
Gonyhra dr(ollitarm Lronardoxa afri,(ma 
Guthonriia (oleo-pernia Lrucarna roffirnii 
Glithourita (onjucella Lrutaena diversifidir 
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Leucaena tsculenta 
Lewaena lanceolota 
Leucaena leurocephala 
Leucaena nwcrop4ylla 
Leuraena pulverulenta 
Leuraena "lusa 
Leucaena sharmoni 
Leucaena trichodrs 
Leucoslqane latislipulata 
Librevillea klainei 
Loesenera kalantha 
Lrnchocarpus capassa 
Lonchocarpus lalifolius 
Lonchocarpus punctatus 
Lonchocarpus utilis 
Lonchocarpus violaceus 
Lysidice rhodositgia 
Lysiloma auritum 
Lysiloma bahamensis 
Lvsilorna divaricala 
L siloma latisiliqua 
Iyjiloma thornberi 
Afaarkia amurensis 
Maackia chinensis 
Nfaackia floribunda 
Afachaerium robinifolium 
Machaerium schornburghii 
Macroberlini bracitosa 
Afacrozamia rommunis 
Macrozamia riedlei 
Manilloa grandiflora 
Manilloa sch ffera 
Warmaroxylon racemosurn 
Martiodindronexrelsum 
Afelanoxylon brauna 
Michelsonia microphylla 
Microbrrhnia brazzavillensij 
Milbraediodendron excelium 
Milletti., dubia 
Millellia grapidis 
Millellia lauievii 
Millillia rub ginosa 
Milleilia stuhlrannii 
Millellia lhonnirgii 
Millellia usaramensis 
Mimosa bracaalinga 
Mimosa scabrella 
Mimosa lenuiflora 
Alimwyganthui carinalus 
Moldinhaurtafloribunda 
Monopetalanthus pleridop yllw 
Afonof)teyyx aquslifolin 
Atonoschijma leploslachyurn 
Mora excelsa 
Mora gorqjgrijpii 
Aturliera fruleseens 
Mundulea sericea 
Myrica ath-nophora 
Alyrica asplrn folia 
Myrica rarolinenjis 
Afyrica cerifera 
Hyrica gale 
Afyrica javanica 
Myriea pennsylvanica 

Myrica pilulifera 
Myrica pubescens 
Myrica rubra 
Myrica sapida 
Myrica serrala 
Afyrocarpus jasl giatus 
Myrocarpus frondosus 
Myrospermum frutticens 
ittyroxylon halsamum 
jVfyroxylon pereirae 
Myroxylon peruiferum 
Neochevalierodendronstephanii 
Neodunnia alrocyanea 
Neoharmsia madagaicariensis 
Newtonia huchananii 
Aewtonia hildehrandiii 
Nolodon gracilis 
Notosparliurn glabrescens 
Oddoniodendron micranthus 
Oleiocarpon panamense 
Olneya lesola
 
Ormosia coccinea
 
Ormosia hosei
 
Ormosia monosperma
 
Ostroyoderris gabonica 
Ostryoderris stuhlinannii 
Oqeinia oqjrinensis 
Oxysl gtna nwnnii 
Oxyst gma msoo 
Pachyelasma lessmannii 
Pahudia galedupa 
Pahudia rhomboidta 
Palout guianensis 
Paloveopsis emaqinala 
Panurtalongifolia 
Paramachaeriumschombu gkii 
Paramacrolobiumcurniteum 
Pal5ibladiniar gida 
Paraponiaandersonii 
Parsponiaparviflora 
Parasponiarugosa 
Parkia africana 
Parkia b glandulosa 
Parkia biglobosa 
Parkia clappertoniana 
Parkiafilicoidea 
Parkiajavanica 
Parkia roxbuqhii 
Parkia speciosa 
ParAia limoriana 
Parkinsoniaaculeala 
ParAinsonia africana 
Pelkgriniodendroh diphyllus 
Pellogyne calirkgue 
Pellqyne densiflora 
Pellogyne excelia 
Rellophorum adnalus 
Pellol5horum dasyrrhachis 
Pellophorum plerocarpus 
Pellophorurn vqelianus 
Pentark1hra eelveldeana 
Pentaclethra macroloba 
Pentaclelhra macrophylla 
Periropsiv arkgolensis 
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Pericopsis etala 
Pericopsis mooniana 
PrIaladenium urceoliferurn 
Phyllocarpus rieddii 
Phyllorarpus veplentrionaliv 
Plitylloxylon xil5hadada 
Phyllo-nion xyloldylloidn 
Pirtetia aculeata 
Piliojn yna malabaricum 
lliliost ma reliculatunt 
Piliosl gma fhonnii qii 
Pipladeniaexcelva 
Pi )Iadenia marrocarpa 
Piptadeniapar(quqynensii 
Pipladirniailrurnafricanuin 
Pisf-idia piscipula 
Pithri-ellobilim adinacephatum 
Pilifircellobium arboreum 
Pithecrillobium (araboboeme 
Pilhei-flifohnan avd florum 
h1hri-ellobitan (ollinua 
Pithrer1lobitim du Itr 
h1hrrellobium flexicaule 
Pithri-efinhiurn jirirk r 
Pithri-elhilinin lobaturn 
Plf elus ll ihfill dm frr 
j"Itithymenia witulalia 
Plaircel)phium c)(Inalliti-I'a 

re flellii 
filet 

Plahrinsciurn dimorphaniburn 
11"atplitiouln pinflatuni 

trillitalis 
Platyllmvall uIri 
111,11 rh, ansqmdiufit 
I'lat)-sepilur 11111houllol 
Plat),stpaltois viola(ram 
Phapepalrall I toloultri 
Podopriallan willopidli 
Porcilarithe 
Porpp ia priuria 
Pligoo-he Iltlldoldr 
Poly ttentarilhui dirjt(lq ri 
Portkaillift Imulatel, 
Prifiria (upaifera 
hosopis afrit-111114 
Ponolm all"I 
Almolm 11111,1dala 
Prompt%(hilrym% 
Prosopm (111'rayiel 
Prompt, flull I 
/it t,ifill is glanduhna 
Prinolm plilhora 
Prmvpi Ami-eii-

Prosopis nl qra
 
Prosopis pallida
 
Prosopis ruscifolia
 
Prosopis lamarkgo
 
Prosopis vtlulina
 
Preudosaynaneaguachapele
 
- -croderldron spinusurn
 
)"emcarf-u. wigolensis
 
Pterucarpuf blanroi
 
hrrocarus echirfalus
 
herocarlms induci
 
herocarpus marjumpium
 
Plerocarlms offictnalis
 
herocarpm P(,(It)car/)u.s 
Ilirrocarpus frotundifolius 
herocarlms sardaloidt-A 
Pirrocarpussericrus 
Plerocarpus jigataii 
herocarlms sterrmonii 
Arrocarpui vidahanui 
Plerodurt enfaqinatus 
haq),ifir nitem 
Iviarrtiodendroncokqo1arfun; 
Rarnminna irvlar 
Recardoxylon arna:onirum 
Robinia hispida 
Robina newnextiana 
Robinia pieudrial-aria 
Robinia vivota 
Sabinraflorida 
SiAllanaia niadefl aicariernis 
Sarnartra pedildlarii 
Samanea pol)-aphala 
Samarietz man 
Sarnanea %aminiqua 
Sophora tolurrilosil 
Solmipis Palmeri 
Sl)irolroltii lorfg falia 
Stat'hothymia Itaudin 
Slahlia fliaritina 
Steiribal-hidla leplorlada 
Sternono(alew n4irantlim 
Slorhir/la viliensis 
Stronihocarpa trombtjlfrra 
Yanthocercis -artibestaca 
Xrroderris ifuhlinarind 
X),hol allilth 

gheiquicrri 
x"lia XY/olarpa 
Yne-eiratoma 

/enta mw .
pin 

lorili(rodla farina 
Zen4cri-11a citrina 
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Appendix 8 q 

Economically Important Nitrogen-fixing Tree Species 
"A'' List 

S. rce: Brewbaker and Styles, 1982 

Format:
 
SPECIES (FAMILY)
 

1. ORIGIN; HEIGHT, SHAPE 
2. USES AND CHARACTERISTICS 
3. ADAPTATION (INCL. MIN. RAINFALL) 
4. COMMENTS, CHROMOSOME NO. 

ACACIA ALBIDA DEL. (MIMOSOIDEAE; L'GUMINOSAE) 
1. 	 Africa and Israel; to 20 m; leafless in rainy season 
2. 	 Forage (pods, foliage); shade 
3. 	 Dry tropics, Sahel (to 300 mm min) 
4. 	 Slow growth 2n = 26 

ACACIA AURICULIFORAIISA. CUNN. EX. 111ENTH. (MIMOSOIDEAE; 
LEGUMINOSAE) 
I. 	 Australia, New Guinea; to 30 m, spreading 
2. 	 Fuelwood; pulpwood; .68 sp.gr.; 15 m-/ha/yr 
3. 	 Wide adapt., acid soils; humid tropics (750 mm. min) 
4. 	 Not too tolerant of drought, fire, winds. 2n = 26 

ACACIA CONFUSA MERR. (MIMOSOIDEAE; LEGUMINOSAE) 
1. 	 Philippines, Taiwan; to 14 in, spreading 
2. 	 Firewood (high sp.gr.); ornamental 
3. 	 Wet subtropics (to 750 mm roin), acid soils 
4. 	 Slow growth 2n = 26 

ACA CIA FAIRNESIANA (1L.) WILLD. (MIMOSOIDEAE; 
LEGUMINOSAI') 
I. 	 Tropical America; to 10 m, often shrubby 
2. 	 Fuclwood; forage; tannin; perfume from flowers; ornamental; black 

dye used to make ink 
3. 	 Dry tropics; wi variety of soils 
4. 	 Very thorny; can he weedy 2n =52 

ACACIA I ANGIUA WIILLI). (MIMOSOIDIEAF; LE'GUMINOSAE) 
1. 	 Australia and Papua New Guinea. Indonesia; to 30 in, erect, stately 
2. 	 Timber (.65 sp.gr.); Firewood?; to 3() nilha/yr 
3. 	 Moist tropics (to 1000 Iin min.), acid soils? 
4. 	 Insects on leaves, genetic variability 

ACACIA MEARNSII WIILID. (MINMOS()I:DEAE,; LEGUMINOSAE) 
1. 	 Australia; to 25 i, spreading 
2. 	 Fuelwood; charcoal; tannins; dense wood (.75 sp. gr.); to 25 mi/halyr 
3. 	 Moist sub-tro)ics, mi(I elevations; to 800 iin min.? 
4. 	 Can become weedy 2n = 26 
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ACACIA NILO77CA (L.) WILLD. EX DEL. 
(MIMOSOIDEAE; LEGUMINOSAE) 
1. 	 Africa and India; to 20 m, usually less 
2. 	 Firewood; charcoal; fodder (pods, leaves); tannin and gum
3. 	 Dry tropics (but thrives under irrigation) 
4. 	 E'xtremely thorny, variable 2n = 52,104 
ACACIA SALIGNA (LABILL.) H. WENDL. (MIMOSOIDEAE; 
LEGUMINOSAE) 
1. 	 W. Australia; shrub or- small tree to 7 rn 
2. 	 Fodder; fuel; sand-dune fixation; tannin; recolonization of mining

areas; erosion control; orn amen tal
3. 	 Humid to subhu mid tropics; 300-1000 mm rainfall; adapted to both 

sandy and Swampy sites 
4. 	 Rapid groVth outside native areas; tolerant to drought, salt, winds, 

and fire; iiav becor weedy 
A ACIA SENEGAL (L.) WILLD. (MIMOSOI)EAF E CUMINOSAE) 

1. 	 Africa, Pakistan, Iudia; to 13 m, often shrubby
2. 	 Firewood; charcoal; to 5 nPIlia/yr; guin arabic; feed 	 (pods, foliage)
3. 	 Dry trol)ics (to 20)0 iim iin.), poor soil, hot 
4. 	 Exiireinly thorny, becolncs weedy 2n = 26 

TORT"I'
AC (,'I " (FORSK.) IIAYNE (MIMOSOIDEAE; 
I.EG UMIN4 )SA1 )
I. 	 Afi'ica, Sahel, Israel, Arabia; to 15 in, often shrubby 

2. 	 Firewood; dense; fodder (pods, lea'es) 
3. )ry tropics (to 100 nun loin.), heat tolerant, alkaline soils
 
4I. Thorny, alaral loots
 

ALBIZIA 1FI.CA A1RL. (I.) "OSIlBERC; (MIMOSOIDEAE; 
LEG;UM INOSA E) 
I. 	 Indoncsia, New (Guinea; to 45 i 
2. 	 Pulpwood; soft, 	 .33 sp.gr.; tnolding; boxes; soil improvement
3. 	 Moist ifnpics (to 1000 mm ii.), midlands 
4. 	 Soft wood, poor flil 
ALBIZIA LEBIECK (I..) BENTH. (MIM'OSOIDEAE; LEGUMINOSAEF 
1. 	 Tropical Asia and Africa; to 30 in 
2. 	 Fuelwood (high value, 5200 kcal/kg); foliage for feed; yields to 5
 

In ha/vr; 1hi n iturc
 
3. 	 Wide alaptab)iliiv, (ry and nioist tropics (to 600 mii loin.)
4. 	 Slow growlh 21 26 

ALNINS ACIII711A 0. KUNTZI (BE1UI.ACEAE) 
I. 	C, America; to 25 i or inore 
2. 	 Firewood; sp.gr. .5; timber; to 15 nin/ha/yr; shoes
3. 	 Cool tropic highlands to 3000 to, moist (1250 tm min.)
4. 	 Not healt to"drough tolerant 

ALNUS GLII7INO,SA. (IL.) (AFRIN. (BI'TUILACEAE)
 
]uropC t) \V. Asia; Asia Minor to N. 
 Africa; to 40 fi 

2. 	 Energy profductioni (fiel); soil stabilization. e.g. river banks, 
roadsides, mine wastes; shoes; sp.gr. .52

3. 	 Widely adapted; temperate or subtropical, to 500 m 
4. 	 Not drought tolerant 2n = 28 

I 
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ALNUS NEPALENSIS D. DON (BETULACEAE) 
1. 	 Himalayas; to 30 in 
2. 	 Firewood but sp.gr. .35; utility timber and forage 
3. 	 Cool tropic highlands to 3000 m, mesic (800 mm min.?) 
4. 	 Some insects; soft wood 2n = 28 

CALLIANDRA CALO77IYRSUS MEISSN. (MIMOSOIDEAE; 
LEGUMINOSAE) 
1. 	 C. and S. Amer ta; to 10 in, shrubby 
2. 	 Firewood; forage (high tannin) and green manure; sp.gr. .65 
3. 	 Moist tropics (min. W90 mm), cooler (above 500 m?); to 40 m 3/ha/yr 

with annual harvst 
4. 	 Shrubby (= C. coifusa S)rague & Riley) 2n = 22 

CASUARINA CUNNINGHIAiIANt MIQ. (CASUARINAC EAE) 
1. 	 Australia, to 35 in 
2. 	 Firewood; sp.gr..7; shade tree; river bank stabilization 
3. 	 Cool tropics to warm temuperate; 500 mm nin. 
4. 	 Can be weedy (Florida) 2n = 18 

CASUARINA EQUISE771OLIA I. (CASUARINACEA E) 
1. 	Australia and Pacific lsl. to India; to 35 in 

2. 	 Firewood; charcoal; sp.gr. 1.0. "best in world"; windbreak; timber 
for postwood 

3. 	 Warm tropics, coastal areas; ty)hoon tolerant, very saline tolerant 
4. 	 Coppices poo)rly? 

CASUARINA ;LAUA SI EB. EX SPRENG. (CASUARINACEAE) 
I. 	 Australia (N.S. \Vales to Qld.); to 20 in 
2. 	 Firewood; charorl; fencing; liles for seawater; windbreaks in coastal 

areas; sp.gr .98 
3. 	 Warm lpt'Iel'te to sublropics, coastal areas; salt-tolerant; heavy clay 

soils 
4. 	 Produces root suckers and can be weedy (e.g. Florida) 

CASUAIINA,]INGIUNIAM MIQ. (CASUAR.INACEA E) 
1. 	 Indonesia; to 3() in 
2. 	 Firewood; charcoal; poles; piling; wo od splits easily 
3. 	 Tropical lowlands and midlands, forming dense forests; wide pH 

tolerance, In deratedIOgrotlght toIeriance 
4. 	 Little studied; riale clone (or hybrid) \,idely used in Thailand 

DALBERGIA SIS'SO0 ROXB. (PAP LI(NOI )EIAE; LEGUMINOSAE) 
1. 	 Indian subcbo tin .t; to 3(0 i1 
2. 	 iumber; fulwood, sp.gr. .6l 
3. 	 Wari tropics, inesic or arid (to 500 nuin in.); yields fast for a 

Dlalber4,ia, slow by othtr stIda.s 
4. 	 Slow growthI 2n = 20 

ER Y77tRINA BEIR 'OERO,VA UR BAN (PAP1l IONOIDEA E; 
LE'GUM INOSA F) 
1. 	Tropical Anwri;i; to 10 In; small crown 
2. 	 Live fence osts; soft wood which accepts wires and nails well; forage; 

windbreaks; easily cloned 
3. 	 Lowland and subnonta inoist tropics to 2000 in; usually in wetter 

areas but needs good dIIrainage 
4. 	 Fast growth; resistant to wind 2n = 42 
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ERYTHRINA FUSCA LOUR. (PAPILIONOIDEAE; LEGUMINOSAE)
1. 	C. & S. America, to 30 n; broad crown 
2. 	 Shade fbr coffee and cacao; live fenceposts; soft wood 
3. 	 Lowland moist tropics to 1500 m; often in swamps or on poorly 

chained clayey soils 
4. 	 Fast growth; effective green manure; easily cloned 2n = 42 
ERYTHRINA PEOPPIGIANA (WALPERS) 0. F. COOK 
(PAPILIONOIDEAE; LIEGUMINOSAE) 
1. 	 S. America to Panama; to 40 m 
2. 	 Shade for coffee; ornamental; soft wood; paper pulp; forage, mulch13. 	 Dry to mesic tropics, to highlands 
4. 	 Fast grow tl,; coppices and clones easily 2n = 42 
GLIRICIDIA SEPIUM (JACQ.) WALP. (PAPILIONOIDEAE;
 
LEGUMINOSAE)
 
1. 	S. and(C. America; small tree to 10 in 
2. 	 Firewood; tiroler, sp.gr. .75; f(lder; shade; ornamental; easily

propagated by cuttings; live fence; to 8 rn'/halyr 
3. 	 l)ry to humnid tropics (1000 tum min.), also saline areas 
4. 	 Toxic bark/scecls/roots; aphids on foliage 2n = 20 
INGA VEIA (I.) BRITTON (PAP!ILIONOII)EAE; LEGUMINOSAE) 
1. 	Caribbean, (. America; to 20 in 

2. 	 Shade for coffee; fuelw(oo (sp.gr. .75); timber; shade; honey;
 
relativelv flist growth


3. 	 Humid tropics (1000 r1in ruin.?), lowlands 
4. 	 litth, sitiuicdl
 

INTSI,. B.I/(;6.1 (COL()IBR.) 0. KUNTZE (CAESAILPINIOIDEAE; 

LE(;UM INOSA ') 
1. 	Southeast Asia, E. Africa, India; to 40 	in, buttressed 
2. 	 landsome timber; decking; truck bodies ("ipil" in Philippines); 

highly r'sismant to rot; slow growth
3. 	 Moist tropics, prob. 2000 om iun. 
4. 	 Genetic variability 2nu = 24 

LEUCAENA DII'EISIFOLL.. (SCH]LEG[-I') BENTH. (MIMOSOIDEAE;
 
LEGUMINOSAF)
 
I. 	C. Aierica; to 18 ru (with shrubby variants) 

2. 	 Fuelwood (est. .5 sp.gr.); shade; forage
3. 	 Dry to mIesic tropics, prob. 500 min rin., to midlands (1500 m)
4. 	 Little stulied, great genctic diversity 2n = 52 
LEUCIA ENA LEICOCEtPI 
L,' (I A NI.) DE WIT (MIMOSOIDEAE;
 
LEGUMI NOSAE)
 
1. 	C. America and Mexico; to 18 in (with shrubby variants)
2. 	 Fuelw o( I; nurse tree; forage; small timber and pulpwood; sp.gr. .55; 

some food use (pods, seeds, leaves); energy platations; yields to 50 
mInha/yr 

3. 	 Dry to imesic tropics, 500 min nin., lowland 
4. 	 Widely studied 2n = 104 

MIMOSA SCAlIELLA IIENTH. (MIMOSOIDEA F; LEGUMINOSAE)
1. 	 S.E . Brazil & Argentina; to 12 in., thornless 
2. 	 Fuclwood; pulpwood; ornamental; shade for coffee; rapid 	growth? 
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3. 	 Mid-elevation cool tropics and subtropics (flourishes at 2400 m,
 
Guatemala)
 

4. 	 Little studied 

PARKIA JA VANICA (LAM.) MERRILL (MIMOSOIDEAE; 
LEGUMINOSAE) 
1. 	 Indo-Malaysia, Philippines; now widely pantropical; to 40 m,
 

umbrella crown
 
2. 	 Timber; ornamental; seeds used in local medicine 
3. 	 Humid tropics to 1000 mm; 500-700 m elevation 
4. 	 Pest-tolerant; protected in Indonesia (also known as P. roxburghii G.
 

Don.)
 

PARKIA SPECIOSA MASSK. (MIMOSOIDEAE; LEGUMINOSAE) 
1. 	 Thailand, Malaysia; to 15 In, thin crown 
2. 	 Food (seeds from large pots) 
3. 	 Humid tropics, to 1500 rnelevation 
4. 	 Seeds often insect infestedi; slow growth, apparently hybridizes with P. 

Javanica; recalcitrant seed 

PARKINSONIA A.ICUL'EA 7' 1'. (CAESALPINIOIl)EAE; 
LEGUMINOSAFF) 
1. 	Americas; to 21) n, spreading 
2. 	 Fuelwood; f6clder; ornamental; fences; local medicine 
3. 	 Widely adapted to nioi.t tropical and dry areas, also sandy and saline 

soilIs 

4. 	 Very thorny; w'ce'dy in Argentina 2n = 28 

PI771ECEL.LOBIII I)ULCE (ROX.) BENTH. (MIMOSOIDEAIE; 
I'EGUMIN()SAE) 
1. 	C. to S. A\neriela to 20 itt, irregular and untidy spreading tree 

2. 	 tilwood (t(o 5501) kual/kg), smioky; forage; construction postwood; 
shade (thorny hedges); lod (pods); some tannil and oil (seeds) 

3. 	 Very vide adaptabdility, frorn dry to hunid tropqics and itocooler 
elevations (So. Florida) 

4. 	 TI'hornv (segregating), poor form 2n =26 

PONGAAIIAl PINNA' '71 (L..) PIIRRE (PAI I.IONOIDIEAE; 
LEG UM INOSAI) 
1. 	 Indian stiltleottineit, Malaysia, China, Tropical Asia; to 8 in 
2. 	 Fuclwood; tlddler (leaves): oil (sceds); lest Control (leaves); shade 

tree; ttedicimli 
.3. Mesic trol)i(s (nuin. 610)( ): saline t( fill in yrs.ilmt toleralt; height 5 
4. 	 Aggressive spreading roots; ,Iso known ,tsI)'rrit indica (lui.) Beoet 

t'RSOIIS
I.A/CtlIEVIS"(omphc'"
 

(Includes 1). al/a (;risch. and I. (hiilnuii (INol.) Stuntz; also P. 
flexuosa and 1).nh4,ra) 

1. 	Argentina, Plaratguav, Chile, S. Peru; to 15 in 
2. 	 Fircwood; occasiotal usl as lilrie'; flodder (pods); to 12 ni'/ha/yr 
3. 	 Cool dry subtropics (200 inti inil.); to :3000 in in Perul 
4. 	 "l"ilrnY (se-gregating) 2n-= 28 

PROSOPIIS CINERARI ('.) DRUCE (MIIMOSACEAE'; 
LEGUMIN()SAE) 
I India; to 9 In, thorny, spreading 
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2. 	 Firewood; excellent charcoal; fodder; some timber; green manure;
yields to 3 m3/ha/yr (under drought stress)

3. 	 Dry hot tropics, to 100 mm min.? 
4. 	 Thorny (segregating), weedy 

PROSOPIS PALLIDA/JULIFLORA "Complex"

(Includes P. pallida (Humb & Bon 
ex Willd) and P. juliflora (Swartz) 
DC) 

1. 	 C. and No. S. America; to 15 m, aggressive
2. 	 Firewood (.8 sp.gr.). exc. charcoal; fodder (pods); honey; wood; to 5 

m 3/ha/yr 
3. 	 Dry hot tropics, to 200 mm min.; deep roots; var.some frost-tolerant 
4. 	 Thorny (segregating), often weedy (P. glandulosa and P. velutina are
 

the mesquites of So. USA and elsewhere in tropics, 
often labelled 
julifora in error) 2n = 26,52,56 

PROSOPIS 7AAMARUGO F. PHIL. (MIMOSIDEAE; LEGUMINOSAE) 
I. 	 Chile; to 15 in 
2. 	 Firewood; forage (pods, leaves); high sp.gr.
3. 	 Dry hot saline tropics, to 10 mm (uses fog drip?); remarkable saline
 

tolerance
 
4. 	 Slow growth, thorny but segregating? 

PTEROCARPUS INDICUS WIILLD. (MIMOSACEAE; LEGUMINOSAE)
1. 	 S.F. Asia, Indo-China, Pacific Islands; to 40 	 in, broad crown, lofty 
2. 	 Choice timber (narra); ornamental; furniture; flooring
 

Moist tropics; relatively fast growth
 
4. 	 Needs deep soil; some diseases 2n = 22 

ROBINIM P'EII.I)OAACI IL.(PAPI I.IONOI DEAE; LEG UMINOSAE) 
1. 	N.E. America; to 25 in 

2. 	 Fuelwood (dense); erosion control; nurse tree; posts; to 20 ml/ha/yr; 
fbrage 

3. 	 Temperate 
4. 	 Restricted to highland tropics (little tested) and temperate
 

regions 2n = 20,22, 24
 

SAAIANEA SA AN (JACQ.) MERRILL (MIMOSOIDEAE;
 
LEGUMINOSA,)
 
1. 	 C. & So. America, Mexico; to 40 in, wide, spreading
2. 	 Shade; timber and craftwood; food (pod); sp.gr. .52; ornamental 
3. 	 Mesic to wet tropics (to 600 mm trin.)
4. 	 Not good fielwood; rapid growth 2n = 26 

SESIMNIA (RA NDIIFLORl (L) POIR. (PAPI LIONOIDEAE; 
LEGU M INOSAE) 
1. 	 India to S.F. Asia; to 10 in, slender 
2. 	 Pulpwood; forage (leaves, pods); food (flower, leaves, young pods);

ornamental; sp.gr. .42; to 22 m3 /ha/yr; large nodules 
3. 	 Moist tropics (100) mnin in.), on poor soilsto 
4. 	 Genetic variability; soft wood; borer susceptibility 2n = 14,24 
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Appendix 8q 

Economically Important Nitrogen-fixing Tree Species 
"B" List 

The following species were considered important economically, but of less 
importance than the annotated "A" list. 

The first list includes species known to fix nitrogen, while the second list are 
not known to fix nitrogen, which may account for their absence from the "A" 
list. 

Acacia aneura N-fixation unknown or uncertain:
 
,4caciaaularocarpa Caesalpinia coriaria
 
Acacia raven 
 Casiiafistula 
Acacia holosericea Cassia grandis 
Acacia karroo Caisiajavanica
 
Acacia Aioa 
 Cassia siamra
 
Acacia mndanoxylon 
 Cedrelinea catenaeformis 
Acacia peuce Ceratoniasiliqua
 
Acacia pennala Cercidiumn floridium
 
Acacia salicina 
 Copaifera langsdorfii 
Acacia seyal Diphysa robinioidis 
Acrocarpu.s fraxinifolius GCeorfoea decorticans 
Adenanthera pavonina Koompaisia excelsa 
Albizia procera lt¥1ophorum perocarpum 
Alnus rubra Pithrcdlobium jiringa
Casuarinacriitata Sindora jatanica 
Casuarina.grandij 7nmarindus indica 
Casuarinaobesa 
Casuarina otgdon 
Casuarinasurnatrana 
Dalbergialatifo~li 

Entrrolobiumo,clrocarpumn 
Erythrina indica 
Erythrina orientalis 
lbenatoxylon braitelo 
Inqa edulis 
lnga paterna 

Lysilorna bahamensis 
Mimosa lenuiflora 
Pericopsisdata 
Prosopisglandulosa (a complex, including 

P. glandulosa, P. torrtyana and P. velutina) 
Prosopispubescens 
Schizolobium parahyba 



Albizia mollis 

A rtocarpus lakoocha 

Bassia but),racaea 

Bauhinia Ionifolia 
B. variegata 

Braisiopis hainla 

Castanopvi5 hyJtuix 
C. indica 
C. tribuloidis 

Er'thrinaarboreicrns 

Ficus lacor 
F nnnoralis 
F. glaheina 
F. roxbur,hii
 
F srmccordata
 

Litscacitrata 
L. polyantha 

Aforui alba 

Prunus cerasoidis 

Quercus incana 
Q lamlloma 

Salix s)). 

Sauraurianapaulensis 

Schtna wallichii 
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Appendix 8r 

Fodder Trees for Nepal Hills 
Source: Kessler (1981) 
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Appendix 8r 

Savanna Trees of Nutritional Importance in Nigeria
 
Source: Okafor (1980)
 

No. Species Family Parts Edible*
 
1 	 2 3 4 5 6 7 8 9 10
 

1. Lannea microcarpa 	 Anacardiaceae X
 
2. Pstudospondias microcarpa 	 X
 
3. Slerocarya birrea 	 X X
 
4. Spondias mombin 	 X
 
5. Annona senegalknsis 	 Annonaceae X X
 
6. Hexalobus monopetalus 	 " X
 
7. Balanites aeVptiaca 	 Balanitaceac X X X
 
8. Kigelia africana 	 Bignoniaceae X
 
9. Adansonia digita!a 	 Bombacaceae X X X X X X
 

10. 	 Bombax coitatum" 
 X X
 
I1. Ceiba pentandra X X X X
 
12. 	 Canarium schweinfurthii Burseraceae X
 
13. 	 AJzdia africana Caesalpinaecae X
 
14. 	 Barachystegia eurycoma X
 
15. 	 Daniallia ofiveri X
 
16. 	 Detariun microcarpm " X X
 
17. 	 Dialiun guineense X X 
Ill. 	 7amarindui indica X X
 
19. 	 Crateva adansonii Capparidaceae X X
 
20. 	 Parinari curatelifolia Chrysobalanaccae X
 
21. 	 Dispyrot elliotii Ebenaccae X
 
22. 	 Diospyrot niespiifirmjis " X
 
23. 	 Antidema venomum Euphobiaccae X
 
24. 	 Irvin(qia vtnlhii Irvingiaccae X
 
25. 	 SAtorchnos innocua Loganiaceac X
 
26. 	 Atrchnoi spinosa X
 
27. 	 ParAia clappertoniana Mimosaccae X X X

28. 	 Arosop~is africana "1 

29. 	 Ficus (apensit Moraccae X X
 
30. 	 l'icus polita " X
 
31. 	 AforinRa oleiera Moringaceae X X
 
32. 	 Syz giurn guineenie var.
 

inacrocarpuyn Myrtaceae X
 
33. 	 Borassui aethiopum Fahnae X X X X X
 
34. 	 Elaeis guineenjis X X X X
 
35. 	 I'hoenix reclinata Palmae X X 
36. 	 Raphia sudanica X X
 
37. 	 Plerocarpto antalinoides Papilonaccae X
 
38. 	 Ziziphus mauritiana Rhamnaccae X
 
39. 	 Ziziphut spina-christivar.
 

spina-chritti X
 
40. Gardenia erubescens Rtubiaceac X
 
4 I. Naucea latfoiia " X
 
42. 	 .lphania senealrn.i Sapindaccae X
 
43. 	 Bitihia sapida X
 
44. 	 Zanha goluneniis X
 
45. 	 Butyrospermu paradoxum ssp. parkii Sapotaccae X X
 
46. 	 I'achyitela brevipes " X
 
47. 	 Sterculia traqacantha Sterculiaceac X X
 
411. 	 G;revia bicolor Tiliaceac X
 
49. 	 (;rewia mollis " X X X
 
50. Geltit inlqtrifolia Uhnaccae X X
 
5I. Vitex doniana Verbenaccae X X
 
*Parts Edible
 
3: Leaves 5: Fruit 7: Flowers 9: Oil 
4: Bark 6: Seeds 8: Roots 10: Local beverage 
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Multipurpose Trees for the Himalayan Region 

Source: Personal communication, Professor P.K. Khosla, HPKVV, Solan, 

Scientific name 


(common name)
 

1 

Acacia catechu (Khair) 

Acer caesium (Maple) 

Acer oblongum (Maple) 

Ailanthus excdsa (Maharukh) 


Adina cordifolia (Haldu) 


Aeulut india 


Anooe, )U lthifuio(C(hall) 


Albija lebbed (Kalo Siris) 


A. prona (Safted Siris) 

iltnui nitda (Kosbh) 

,Ilzadirata tnda (Ncer)h 


Bauhinin rarr ala (Kaichnar) 

Ca( .ofoula(Arilhas) 

Celit amil-ai, (Kioik) 


'Iona rOeala (a)mr) 


Towra cdtata (lIron) 

l)ahrgia in o (S ish;l) 

Emhlica vffuimahs (Anili) 

Grw,'a rr1t'a(lI'iil) 

Morinja le!/ri (Sania) 

,frMrualrI('Tol)4 


)Irpur1rr)/atr I'al tr i pilr)l)ir()m)-

Qtztr /t,(1 rt"Id,,rhjwr(B1)1)1oak) 

Q dhtlaar talrI 

0 trlfrpi/rht (Khcoisrj) 

Riob/o ra frrd'rairar (Roin Id)r hil 

Salitx si)) (hlitro 

S-poidnl AtwsAr, tilt,rrt ) 

Slrhea ,bniotn(S. ) 

/et'rrnralte tonnarnrira(Sainr) 

ilnu talllhtana 

HP, India 

Distribution 

5 

Up to 3500' 

7000-10000' 

Up to 6000' 

Up to 2000' 

Up to 3500' 

.10))0-9000' 

Up to 3000' 

Up to 4000' 

Up to 3500' 

60001-9000' 

Up to 2000' 

2000-500)' 

Up to .)100' 

2))0-(,i)W ' 

'10O0-11)O)))' 

lp to 4001' 

Up) to ,t000' 

Up to 451)' 

Up to 6000' 

Up to 3500' 

.1)0-9000' 

'1000 10)O' 

,I0)-1(0O)' 

7000(-10O0' 

80)0- 12000O' 

,|1)110-700)0)' 

251)0- 15)00' 

[Rth) 01)1)'Uip 

I Ival'evs rfI h bills, 

Up it 3100' 

Up 4000' 

35()))- 10)10)))' 

Uses 

6 

Fuel, Shelterbelts, Fodder, Katha, 
Soil conservation 
Fuel, Fodder, Timber 

-do

-do-

Packing material, Fuel, Timber 

Fuel, Timber
 

Fuel, Fodder, Agr. implements
 

Fuel, Fodder, Soil conservation,
 
Sbelherbelts 

Fuel, Fodder 

-do-

Soil conservation
 

Fuel, Medicinal, Shelterbelts
 

Fuel, Fo€dder, Nedicir I],
 
Shriterbelts 

Furl, Ornarrental
 

Fuel, Fodder, Agric. hupl.
 

Fuel, Foddter 

Fitwl, Foddter, Tifmber 

Fuel, Soil conservation, Iinber, 
Shelterhehts 

F-0 Fruit, Ornamental 

Fuel. Fodder, Agric. Impl. 

Fodder, Fruits, Medicinal, pulp 
and Paper 

Fuel, Foddhr, Sports 

Fucl, Forttlde , 'ackagin g 

Forol, Foddr 

Furl, Fodder 

-do

loci, Foddhr 

Fuel, Fodder 

Fuel, Fruits, ()rlrnrmental 

Furl, "liatrbr, Forl r 

Fuel, Forrdrh, lirTimrlr 

Fuel1, Forurh'r, Soil conrservatiront 
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Appendix 9 

CAB's Online Services 

The database 

The CAB ABSTRACTS database is available online through various hosts 
including Lockheed )ialog, SDC Orbit, European Space Agency's IRS & 
DIMDI. 

It covers 1973 to the present and contains over a million records. 150,000 
additional records are added each year. 

Subject coverage 

The database covers the world's literature on agriculture and related fields of 
applied biology and corresponds to CAB's abstract journals which cover the 
following disciplines: -

ANIMAL BREEDING & GENFITICS
 
ANIMAl 1-1EAI.I I
 
ARII) LANDS
 
DAIRY SCIENCt,
 
ECONOMI(S & SOCIOL-OGY
 
ENGINEERIN(;
 
ENTOM()I()(; & NEMAlTOLOGY
 
FORE'STR.Y & FOREST PRODUCTS
 
LI ELM INTHOILOGY
 
HOR'TICUITURE' & PLANTI'ATION CROPS
 
HUMAN & ANIMAL NU''RITION
 
MEI)ICAI. & \'ETERINARY
 
PARASIT(OLOG.;Y & MYCOLOGY
 
PASTURE S & FIEIL) CROPS
 
PLANT BRIIIIN(; & GENI'"CS
 
PLANT PATIIOLOGY
 
RURAL I)EVEL()PM ENT & SOCIOLOGY
 
SOILS & "E'II'II.IZERS
 
WEEID CONTROI
 

The equipment 

To search CAB AIBSTRACTS, you will need a computer terminal to access a 
host computer via a telecommunications system such as TYMNET, 
TEIEN' or EURON ET. 

The cost 

Online searching is a highly cost-effective way of carrying out literature 
searches. Relevant literature can be found quickly and efficiently and print
outs obtained which save hours of Manual effort. Full abstracts containing 
detailed infomatioi are availabhle online and may substitute fur original 
documients. 

The cost of' searching CAB is less than £35 per hour computer time, plus a 
charge for telheco mmnonicaiti os a ml printijig. Most searches cost less than £30. 
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Search-aids 

CAB has published a comprehensive search guide "CAB ABSTRACTS 
Online". This describes the content and format of the database and searching 
techniques. 

A Word List i:, also avatlable friom CAB. This lists the principal terms 
occurring in the descriptor field of the CA1B ABSTRACTS database. A full 
Thesaurus is in preparation. 

Training 

"T"osearch online cost-effectively, the user should become fully acquainted with 
the CAB ABSTRACTS latabase. To help achieve this, CA1B regularly hold 
one-day online user workshops throughout the world. CAB would also be 
interestel to hear froni organisations prepare(l to host such workshops. 

Additional services 

CAB staff ac avall;, to give help and advise on searching techniques 
andt he contents U :, (la.ai)ase. 

S A "Cal CAB" scrvice is available to provi(le help andi advice and carry 
outit search l'er(ltlSS. 

Copies of over 3,000 retrospective searches already performed are 
availabl)e at low cost. 

* CAB can provide copies of most original documents included in the 
dwu'abase. These may be ordered by post or via the host's online 

clocuient celivery services. 

* Magnetic taps ;it( availablc fir those wishing to search CAB 
ABSTA( ',I'S otl their owti cOMI)tuter. 

For adlitional intiforticai l (ontact:-

Training Officor, 
lommnwevalh Agri'ttural Bureaux,lFarnham Hosc.t,
 

Farnham PONal, Slough, UK
 
Tel: l'arnhart Common 2281 Telex 847964
 
Cables COMA(;, SI( Cl-I.
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Appendix 10a 

Numbers of References Located in CAB DATABASE Through

DIALOG in Preparing this Document (1972-83 Literature)
 

(A). Multipurpose Trees 

Subject words No. of references 
Group 1 Roundwood 

Poles 
Canes 
Rattans 
Lumber 
Timber 
Sawiiwood 
Sawn 

789 
1077 
830 
34 

1162 
7646 

38 
882 

Any one or more 10899 

Group 2 Firewood 
Charcoal 
Fuelwood 
Fuels 

215 
1221 
505 
857 

Any one or more 2588 

Group 3 Fodder 
Nuts 
Fruit 
Seed + uses 
Foliage + uses 

11957 
2056 

45299 
358 
201 

Any one or more 59109 

Group 4 Extractives 
Resin 
Medicinal 
Pharmaceutical 
Honey 
Beekeeping 
Silk 
Lac 

737 
3695 
2892 
1154 
4721 
1578 
591 
337 

Any one or more 14887 

Group 5 Shelterbelts 
Shade trees 
Windbreaks 
Erosion + trees 
Catchment + trees 
Soil improve 

765 
284 
513 
266 
64 

288 
Any one or more 1934 
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Group 6 Soil conservation + trees 75 

Combined' I plus 2 257 
1 plus 3 393 
1plus 4 202 
1 plus 6 
2 plus 3 

7 
110 

2 plus 4 67 
2 plus 6 
3 plus 4 

3 
661 

3 plus 6 15 
4-plus 6 0 
Any pair or more 1609 
All above groups in FA/FPA 580 

i.e. Within the CAB database, in the last 10 years 580 references have been 
concerned with 2 or more groups of tree uses. 

(B). Exotics and Weed Trees 

Subject words No. of references 
Exotics 1098 
Introductions 28026 
Non-indigenous 41 
Any one or more 2819clombined 16 
Weed and trees 494"f reoces 

(C). Bibliographies 

Subject No. of references 
Bibliograph 4745 

The conibination of Groups 1, 2, 3 or 4 with 5 were omitted in error during this search 
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Appendix 10b 

INFO / DOC. ICRAF 

An interactive, userfriendy agroforestry information 
request service... 

Some services we can provide to YOU 
An information 0 	 The role of the Information and Dlocumentation 
request service 	 Programme at ICRAF is to acquire, analyse, 

interpret and disseminate information about 
,igroforestry. 

The Council provides this scrvice not only to its 
own staff, but in answer to requests from outside and 
as a way t(. promote and support work in 
agroforestry. 

For example * 	 For example, let us say you want information on 
the selection of candidate trees and crops for 
intercropping in the lowland humid tropics. 
Info/l)oc. ICRAF will refer you to some recent 
(ocunients Oi tLhe su jecits well as some specific 
citations that arc available ;it the IC RAF library. 
Info/D)oc. ICRAF will, if possible, discuss your 
request with senior staff scientists, in this case the 
Council's Forester an(d Agronomist. They will 
provide sone more references, and interpret what 
they know of the sub.jcct. 

Computer searches 	 ComputTr Searlhes cainillsO be recqueste(d on tile 
species in question and referral to scientists or 
research institutions undertaking this work can 
also he mnade. 

A first reply will bC form1nulaled. It will offer sonie 
information and hidicate what else the Councii is 
undertaking (o provide more inforiation. 

Many rl ue'(tStShave l)cei) reTivCel. For e Ie, 
requests conerning the econoiics of agrol(orestry 
systetis, (;illilalt woody' ptcilliMis for alimll 
agrofloresiry, thc t of trecs Ot soil quality ld 
grass p~roductlivity, tiic tisc ol'Se1hania ,randf/eora to 
reduce warcl-logging on irrigation sN'stelis for 
examiple, 1iid itiry others. 

(oittinionlN, inforiation is 	 sought regarding tree 
species with poential for agrolorestry. 
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Acquiring the info. 

Information sources
 

At ICRAF: 


Removed from ICRAF: 

0 	For many of these requests, the information is just
not readily available, or more likely, what is 
available is incomplete. To get at it requires some 
'digging' and this takes time. 
The result is correspondence between ICRAF and 
the source of the request. 

Info/Doc. ICRAF can 'plug you into' the 
following information sources. 

The Agroforestry collection of the ICRAF library:
3000 reprints specific to agroforestry and 
about 2000 books, monographs and reports. 
Manual searches can be done using a species 
or geographic index. 

Access to a local agricultural library which
holds most of the broader agricultural 
literature of interest. 

The ICRAF '/Igroforestry Brain Bank' A 
multidisciplinary team of senior s':ientists 
working at ICRAF with extensive and varied 
experience of tropical land use systems and 
practices. Advice and interpretation can 
usually be obtained from this source. 

the computerized data bases that contain the 
conventional scientific literature reported in
the well known abstract journals - Agricola, 
CAB, BIOSIS, etc. 

Replies to queries can be received at ICRAF,
Nairobi, within a month, sometimes within a 
week. 

Specialized information centres located 
worldwide and dealing with land use, tropical
agriculture, forestry, livestock production,
specialized commodity crops, farming or 
cropping systems, etc. 

These are consulted via correspondence to 
undertake manual searches. Information 
sought from these sources often takes longest 
to arrive but can be the richest. 
Included under this heading is the vast
colonial literature and the information 
services of some institutes of the Consultative 
Group on International Agricultural 
Research. 
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- AGRIS, the FAO coordinated International 
Information System for the Agricultural 
Sciences and Technology. This is a 
computerized data base listing non
conventional literature, much of which 
originates from developing countries. 

Up to 9,000 citations are produced per month 
by AGRIS. 

- Information centres dealing with agroforestry. 
Examples are the Agricultural Information 
Bank for Asia in the Philippines and CATIE 
in Turrialba, Costa Rica. 

- ICRAF correspondents who are practising
agroforestry or who are undertaking research 
on the subject. 

For example, participants 	 at any of several 
international conferences or workshops on the 
subject. This is known as the 'invisible 
college' of agrofbrestry workers worldwide. 

Conditions of use 

Subject scope 	 Users can avail themselves of the agrolorestry 
information service as long as their requests deal 
with agroforestry. The definition of agroforestry is 
appended to this document. Agroforestry is not 
social forestry, nor is it community forestry or 
village forestry, ahhough it may be included as a 
component of these land use, management 
systems. 

Requests should be addressed to: 

Programme Coordinator 
Infornation and Documentation 
ICRA F 
PO Box 30677 
Nairobi. 
Kenya. 

*Speed of reply' 

It is our intention to provide a rapid reply to 
incoming reluests. Specific requests are most 
readily dealt with. Of course, the rate of reply will 
depend on ofmnherincoming re'quests.the of 
Expericnce has shown that lire caln be a delay of 
up to six iininrb (rtr,.), hut Ircliminary 
inlnrniaion can bc sent out within ,1-6 weeks. It is 
helpful to include what the information is needed 
for and, if possible, a bibliographic citation. 
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Once a request is received, it is kept in an 'active' 
dossier while action is initiated to recover the 
information needed. 

When many requests are received, preference will 
be given to answer those originating from 
developing countries. 

The Output - What you get! 

- a specialized list of references prepared at ICRAF. 
This can take the form of a series of 
photocopied index cards (see attached) from 
the ICRAF library collection. 

This is quickly reproduced at ICRAF and 
mailed as a first step in providing the 
information required. If the citations are 
numerous, they are sent without copies of the 
original documents. The originator of the 
request identifies the ones wanted. 

- a computerizedprintout of references for analysis
by the originator. In some cases, depending 
on the request and number of citations 
retrieved, ICRAF will seek the hard copies 
directly. 

- pertinent ICRAFpublications 

- advice or interpretation of information. In some 
cases, the ICRAF staff scientists are consulted 
to provide advice. This depends on the 
availability of the staff. 

- photocopieddocunents. These are provided when 
requested or when it is thought they will be 
useful to those requesting the information. 

What is in it.for ICRA IK 

Information exchange is a 2-way street. In
exchange for providing information, ICRAF 
develops comtacts with AF researchers and can 
help to create (Commnitya of interest in 
agroforest ry. 

Given that ICRAF is a, Council to promote
agroforestry, the first thing to be done is to link 
ip researcl(rs theyso can derive mutual benefit 
from their own experience and provide impetus to 
research in agroforest . 
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Appendix I Ia 

Periodicals, Bibliographies and General References to NFT 

Source: Duke and Brewbaker (1982) 

(Foreword: This list is just germinating, and we will appreciate your help. It is 
intended to be a list of major bibliograplhies, books and periodicals that deal 
largely or wholly with NFT on the high priority list prcparecl at Bellagio; it is 
not intended to be a comprehensive list of research publications.) 

1. Periodicials dealing with NFT 

Arid Lands Newslctter. lJatricia Paylore, Eld. U. Ariz. Tucson, Arizona. 
(Frequent mention of legumes for biomass, etc.) 

Beanbag. R.S. Cowan and C.R. Gunn, Eds. Smithsonian Institution, 
Washington, I)C (Taxononically oriented; includes lists of specialists) 

BNF Bulletin. NiF'I'AL, N) B1ox ")", Pai'a, Maui, I lawaii 96779. (Published 
3 timcs annually; focussed ni biological nitrogen fixatlion) 

Forest Research. C(SIR(), l() Box 4t08, Canbcrra, AC' 2600, Australia. 
(Monthly) 

ICRAF Ncwslcttcr. Intcrnittl. (ouncil for Rcsetarch in Agrolorestry, P0 Box 
30677, Nairobi, Kciiya. (Nl-ridical; anuncements of pul)lications and 
necetings) 

ISTF News. Fratk II. Wadswnrth, Ed. International Soc. Tropical Foresters, 
5,100 (;rosvenor I.ane, iethresda, MI). 20814. (Quarterly; news notes, 
ialllnO lt'tlCU cllts of pllf)lic't lions adl( mteetings) 

Letucaena Rcscarch Reports. .JI.. Bircwbakcr, hal. N itroLogl-Fixing Tree 
Associatito, ( ) olx6(t), Waiimanalo, Ill, US,\ (Annual, pub]. in Jiily by
CAPN), "l,wall) 

IISA. 1982. 1)iv'rsitv (Plant (G;n(ttic Rrsources C:ommunity) CSU, 302 
Aylesworti, Ft. (Collins, (Coloado 80523, USA 

Minosoit lhilhetiin. J. Vassal, El. Internaill. Group for tit Study oh'
 
Misihljeaiev. Lab. Ilotanique, Univ. P. Sabatier, 39 Allecs.j. Guesde, 31062
 
Toulouse Cedcx, Irance (Annual; Rcscarcl articles and news, lists of
 
scientists)
 

NF'RI (Nito goeni-Fixing 'rce Rcsearch Reports). J.1.. ircwbaker, Ed.
 
Nitrogcn-Fixing 'ree Associatito, NC) Iox ('110. \VaiIIna)lo, III, 96795,
 
USA. (Annual; publ. in lebruary by TISTR , I'alionyothin Rd., liangkhen,
 
Bangkok)
 

"I'hie l guitoe/WlizoiaMIu Symbiosis: A C:ontimhing libliographiy. NiF'TAIL
 
l1oJect an( MIRCEN, '() Box "0", IPaia, Ill 96779. (Periodical)
 

2. Major bibliographies and publications on NFT 

(NOT'1E: Nutt:bers after species name refer to "general references' in Section 
3 below) 

ACACIA ALBIDA DEIL. 1,4,5,7,1(0 
Felker, P. 1978. State of the Art: Acacia albida as a completnentary intercrop 
with annual crops. USAII Information Services, USAI), Washington, DC. 
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ACACIA AURICULIFORMIS A. CUNN. EX BENTH. 2,3,4,10
National Acad. Sciences (USA). 1983. Mangiun and other acacias. 
Innovations in tropical reforestation IV. National Academy Press,
 
Washington, DC.
 
Wiersum, K.F. and A. Ramlan. 1982. 
 Cultivation of Acacia auriculiformison
Java, Indonesia. Inst. Ecology, Padjadjaran Univ., Bandung, Indonesia 
(unpublished) 

ACACIA CONFJSA MERR. 5,10 
ACACIA IARNESIANA (L.) WILLD. 4,5,6,8,9,10 
ACACIA MANGIUM WILLD. 3,4,10
Davidson, .J. 1982. Acacia mangium. Eucalyptus and Forestry Services, PO 
419, Armidale, NSW, Australia. 110 pp.
National Academy of Sciences (USA). 1983. Mangium and other acacias.
Innovations in tropical reforestation. IV. National Academy Press, 
Washington, IC. 
ACACL, AtFA RNII WILLI). 2,3,4,5,6,10 
Sherry, S.P. 1971. hIe black wattle (Acacia nearnsii de Wild.). Univ. Natal 
Press, Pietermaritzburg, S. Africa. 4(12 pp. 
ACAfCIA NIL077CIA (L.) WILLD. EIX DEL. 1,3,4,5,6,10
Greaves, A., ed. 1982. ilracia ndotica (syn. A. arabica). Annot. Bibliography
No. 000, Conutionweahh lForestry inst., So. Parks Rd., Oxford, England.

ACACIA SALIGA"I (LABILL.) H. WENDL. 2,3,4,5,7
 

ACACIA SENE(;AI. (L.) WILLI). 1,3,4,5,6,10
Ross, J. I. 1968. Acacia setnqal (L.) Willd. in Africa, with particular reference 
to Natal. Bol. Soc. Brot., Set. 2, 42:207-240. 

ACACIA TI7RLIS(FORSK.) HAYNE 1,3,4,5,10
Mulhana, K.I). and G.D. Arora. 1980. Acacia tortilis - a promising fast
growing tree for Indian arid zones. Central Arid Zone Res. Inst., Jodhpur, 
Rajasthan 342003, India. 
ALBIZIA FALCAT-1/IA (I.) FOSBERG 2,4,5,7,10 
ALBIZIA LEBBECK (L. BENTH. 1,2,3,4,5,7,8,10 

ALNUS ACUMINA TA 0. KUNTZE 3,10 
ALNUS GLII'INOSA (L.) (;AERTN. 3,10 
ALNUS NE!TALENSIS I). DON 3,7,10 
CA LLIA NDRA CALO TI YRSUS M EISSN. 3,4,7
National Acadeny of' Sciences (USA). 1983. Calliandra. Innovations in 
tropical relorestation. V. National Academy Press, Washington, DC. 
CASUA RINA CUINNINGItAIMIA NA M IQ. 3,10

Heathes, If. 1981. An annotated bibliography of casuarinas. Internatl.
 
Working (;roup on C(asiarinas (I UFRO). CSIRO, P0 4008, Canberra 2600,
 
Australia.
 

CASUA RINA EQUISEII"OLIA I . 2,3,7,9,10 
CASUARINA (;IA UCA SIEIB. EX SPIRENG. 3,10 
CASUIA RINA IUNGIIUHNIANA MIQ. 3,10 
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DALBERGIA SISSOO ROXB. 4,5,7,10 
ER YTHRINA BERTOEROANA URBAN 5,8,9 
ERYTHRINA FUSCA LOUR. 5 
ERYTHRINA POEPPIGIANA (WALPERS) O.F.
 
COOK 
 4,5,8,10
Russo, R.O. 1982. Resultados preliminares de biomasa de la poda dce
Erylhrina poeppigiana en Turrialba, Costa Rica. CATIE, Turrialba, Costa 
Rica. 10 pp. (unpublished) 

GLIRICIDIA SEPIUM (JACQ.) WALP. 3,4,5,7,8,9,10
 
INGA VERA (L.) BRITTON 3,5
 
INTSIA BIJUGA (COLEI'R.) 0. KUNTZE 4,5
 
LEUCAENA I)IVERSII'OLI (SCHt1 EC-T.) BENTH. 10
 
LEUJCAENA LEICOCEH'IIALA (1AM.) DE WIT 1,2,3,4,5,6,9,10
Brewbaker, ,J.L. and I.NM. Hutton. 1979. Leicaena - Versatile tropical tree 
legume. In New Agricultural Crops, G.A. R itchie, Ed. Amer. Assn. Adv. 
Science. Publ., Westview Press, Boulder, Colorado. pp. 207-259.
 
National Academy of Sciemes. 1977. Lewcaena; Promising Forage and Tree

Crop for the Tropics. Natl. Acad. Sciences, Washington, DC. 115 pp.

Oakes, A.J. 1982. ibliography on Le'caena. Gerinplasn Rtesources Center,
 
USDA, Beltsville, Md. 171 pp.
 

MIMOSA SCABRELLA BEiNTi. 3,4
 

KIA A 1NICA (IANI.) 

Hopkins, M. 1983. MNloograph of Parkia species. Doctoral 


PAR/A MERRILL 7 
Thesis, Oxford
 

Univ., Oxtbrd, England
 

PARKIA SIEC/OSAIMASSK. 5 
PARKINSONL, ACULIA 7;LI. 3,5,7,8,10
 
PITHECELLOIIAM 1D11)U1.CE (ROX 
 .) BENTI. 3,4,5,7,9,10 
PON4MAIA PINNA T1 (I..)PIEIRR,E 1,3,5,7,10 
IROSOIPIS ALRA/CtIE'NSIS "Complex" 1,3,4,10
(Includes 1'.alba Griselb. and P).chiensis (Mol.) Stuntz; also P..flexuosa and P. 

PROSOPIS CINER RI.] (LI.)1)R UC 3
 
Mann, I.S. and ,"5.K. Saxmna, els. 1980. 
 Khe'jri (Propis cineraria) in the 
Indian desert; its role iMiagrof(orcstry. (:AZRI, .Jo('hlir 3142003, Rajasthan, 
India 

PIOSOPL' Pi/./11I/]UI.IFLOR, '(:oiplcx" I,2,3,4,5,7,8,9,10 
(Includes P. pallida (I lumb & Hon ex \Willd) and 1.ju/i/7ora (Swartz) DC)
Simpson, 3.M. 1977. Mesquite: Its biology iii two desert ecosystems.
l)owde, l-lutc(hioson & Ross, lie., Stroudslburg, lPa. 
PROSOPIS''71A/f IW(0 F. P I I I.. 1,2,3,4,15,10 
Hlabit, M.A., T.I). (Contreras and R .1.Gonzalez. 1981. Prosopis lamaruqo:
Fodder tree fw arid zones. "A0Plant P, oduction andi Protection Paper 25. 
FAO, R(ome., Italy. 110 pp. 

P'/TEROCA RIUS IN1/CUS WILLD. 4,10
 

http:1D11)U1.CE
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ROBINIA PSEUDOACACIA L. 2,4,5,7,10 
SAMANEA SAMAN (JACQ.) MERRILL 2,4,9,10 
SESBANIA GRANDIFLORA (L.) POIR. 4,7,8,9,10
 
Gillett, J.B. 1963. Sesbania in Africa and southern Arabia. Kew Bull.
 
17(1):91-159.
 

3. General references to NFT 
1. Food and Agriculture Organization (FAO). 1980. Genetic Resources of 
Tree Species in Arid and Semi-arid Areas. FAO, Terme di Caracalla, Rome. 
118 p. 

2. Webb, et al. Guide to Species Selection, Commonwealth Forestry Institute, 
S. Parks Rd., Oxford, UK. 
3. National Academy of Sciences (NAS). 1980. Firewood Crops. Shrub and 
tree species for energy production. NAS, Washington, DC. 237 p. 
4. NAS. 1979. Tropical legumes: Resources for the Future, NAS, 
Washington, DC 331 p. 
5. Allen, O.N. and Allen, E.K. 1981. The Leguminosac. Univ. of Wisconsin 
Press, Madison, Wis. 812 p. 

6. Duke, J.A. 1981. Handbook of Legumes of World Economic Importance. 
Plenum Press, Nw York, NY. 
7. Duke, J.A., ed. Handbook of Energy Species. Information Summaries on 
200 Energy Species. Plenum Press, New York, NY. 
8. Garcia Barriga, 1-1. 1974. Flora Medicina de Colombia. Botanica Medical 
Imprenta Nacional. Vol 1. 561 p. Bogota, Colombia. 
9. Duke, J.A. 1972. Ethnobotanical Dictionary. Published by the author, 
Fulton, Maryland. 

10. Halliday, J. 1982. The Symbiotic Affinities of Woody Species Under 
Consideration as Nitrogen-Fixing Trees. A Resource Document. NiFTAL,
PO Box "0", Paia, Maui, Hawaii 96779. 

Possibly to add later:
 

Little, E. L. .Jr. and F.H. Wadsworth. 1964. Common trees of Puerto Rico
 
and the Virgin Islands. Agric. Handbook No. 249, USDA, Washington, DC.
 
548 p.
 

Verdcourt, B. 1979. A manual of New Guinea legumes.
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Appendix lIb 

Periodicals, Bibliographies and General References
 
Relating to Multipurpose Trees
 

(additional to those for nitrogen-fixing trees shown in Appendix Ila)
 

A. Bibliographies, reviews, general references 
ATERRADO, V.R., RAIES, E.R. and SISON, J.C. (1982). Agroforestry - an abstract 

bibliography. Southeast Asian Regional Center for Graduate Study and Research in 
Agriculture, College, Laguna, Philippines, 120 pp. 

BALICK, NI.J. (1979). Amazonian oil pams of promise: itsurvey. Lcon. Bot. 33 (I), 11-28. 
BALICK, M.., ANDERSON, A.B. and FREITAS DE SILVA, NI. (1982). Pahn taxonomy in 

Brazilian Amazonia: the state of, systematic collections in regional herbaria. Brittonia 34 (4), 
463-77. 

BOIAND, D.J. anl TURNBUL,.. V. (1981). Selection of Australian trees other than 
eucalypts fortrials itstuelwod species in developing coun tries. Aust. For. 414(4), 235-46. 

BURKART, A. (1976). A monograph ini the gentus Prompii (leguminosae sufamn. 
Mimosoidae). J.Armol Arbor. .57, 219-46; 5t50-525. 

CHJAZARO BASANEZ, MIGU..J. d (1977). El Itizache, Aracia pennatula (Scliecht. & 
Chain.) Benth. Unta Intvasora del Centro de Veracruz. Hintica 2(3) 1-18. 

COMBE, .1., I1. andJINIENEZ SAA, NIONGIE, C. (1981). Bibliography on tropical
agroforestry. Centro Agroinmiio Tropical de lnvesigacim Y Enseiianza, CATIE,Program 
of Natural Renewable Resources, "urrialbik, Costa Rica, 67 ). 

COMMONWEALIHl BUREAU OF IAS'IURES AND FIEL) CROPS. (19110). Leucaena 
Iueocephala (1951-72) (compiled fromI lerbage Abstracts). Annotated Bibliography No. G527, 
(:ommonwealth Agriltural Burcaux, Farnham Royal, England, 14 p. 

COMMONWEAILTHl BUREAU OF PASTURE.S AND FIEL) CROPS. (1980). Leucaena
letcorephala (1973-71) (comupilvd from lHerbage Abstracts). Annotated Bibliography, No. 
G527A, (nommotonisvealth Agricultiral Btireaimx, Farnham Royal, Lngland, 23 1p. 

EI.DRIl)(; E, K.G. (1075). At ,nittotateid Ibiliography of gent'ticvariation in Euca~plus
camaldulnii. (FI Tropical Forestry Papcrs, No. if,Commonw. For. Inst., Oxford and 
l)ivisiom offForest Researcth, CSIIR, (anberrat, 59 1p. 

FAIVEY .1.L. (1112), (hrimdia mat uala -i a revitw. Intl. Tree (rolps .J.2, I -14. 

FAO. (19791)). Eocalypts froplanting. FAt) Forestry Series No. 11, Rome, Italy, 677 p). 
FEIKER, 1). (19111). Uses of tree hegutcs insemi-arid regions. Evon. Bot. 35 (2), 174-86. 

GRAINGER, A. (19112). Reviews of ftulwood literature. Intl. Tree Crops j. 2, 85-13. 
GRAINGER, A. and WINER, N. (1910). A bibliography of Ceratonia siliqua, The Carob Tree. 

The til. I're Crops, 1.1, 37-.17. 
GREAVES, A. (11)8)). f;melinm arboea Annotated Bibliography No. F20. CormonwealthI 

Agricultural iraiclx, Farnlhaiim Royal, Englanl, 61 1).
 

GREAVES, A. (1911). ;imrlina arb,,,e. Fo stry Absnracts 412(1)), 237-58. 

CREAVES, A. (19111). A bibliography oi ,'caiamotina (syni, A. arabia) covering the literature 
from 11169to 1979. Commonv.. For. Ist., )xlbrd, 'ngland, 21 p. 

GREAVES A. (19113). A bibliography on .Iraca tortliio.ering lhe literature from 1962 to 1981. 
Coitmlnmisw'. F r.Ilst., Oxliiei, England. (Iii press). 

IIAWKES, J.(;., \V1,IAN S,.I.T.and IIANSON, J. (176).A bibliography of plant genetic 
resources. A(;PE: I111';R/7i/4, C;IAR/I 1(;GR , FAO,Rome, Italy, 179 p. 

LARUI, T.A. and A'IITERS()N, I.. (1911I). IHiw nuci nitrgen do legumes lix? Advances 
in Agronomy 34, 15-:311. 

PIEIDERSEN, B.). amid G;RAINGER, (1981).A. Blibliography ifhtpoiss. Intd. Tree Crops 1.1, 
273-116. 
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POLHILL, R.M. and RAVEN, P.H. (eds.) (1981). Advances in legume systematics.
Proceedings of the International Legume Conference, Kew, England, 1978. Royal Botanic 
Gardens, Kew, E'ngland, 2 vols. 

RAI)WANSKI, S. (1977). Neem tree. 1. Commercial potential, characteristics and distribution. 
World Crops an(J Livestock, March/April, 62-6. 

RICHARI)S, P. (1982a). Agroforestn'y. Annotated Bibliography. No. F24, Cornonw. Agric. 
Bur., Farnhamo loyal, E'ngland, 44-1p. 

RICHARI)S, 1P.(19821)). Fuclwood and energy plantations. Annotated lft)l;ography. No. F26, 
Comtnonw, Agric. Ilur., larnhan Royal, 'ngland, 26 p. 

SCHIMU'II'ERIR, II., ASCIHER, K. R.S. and REM BOLD, If. (eds.) (1981). Natural 
Iesticides from the ncei tree (A zadirachta indira A. Juss.) Proc. Ist Intl. Neem -onf., Rottach 
- Egern, (crnany. Gertman Agenty lor Technical Cooperation, Eschborn, Germany, 297 

TAY.OR1, ;.'. nl lAYI.()R, B.A. (1 97!/19M(). Forestry in the Sahel: a selected 
bibliography of somun materials rcelating to arid zone forestry atnd the southern fringe of the
Sahara. Current Bibliography of African Atllirs 12 (1), 33-4! (Coil. Envir. Sci. and For., 
Syracose, New Yoik, USA). 

WEE, Y.C. and RA(), A.N. (1982). (Currvtnt ini potential plant resources of the tropical rain 
Irtest. In TopiIal hIoMsts: soulte of energylihrough ol)tinsatin anti diversification (edited
Srivastava, P. B.. ng,t al. ) Sni Malaya; l'enerbit Universiti Pertanian Malaysia, 115-25. 

Note An annotated libliigraplhy of over 1000 articles on paltis (excluding (late, cocotut and 
Afriian oil ,alin) is i piliiatatiot ;it the New Yoirk Botanic (;arden (pers. comun. M.J 
Balick, NYB(;, Mrons, New York, USA, January 211, 1983). 

B. Pcriodicals 

(Brasil,Acta n\tazo hitca Brazil)AgrofOrestry (Tlurriadlb, (Coslt Rica) 

Agr()fi)rctstN' ,yititus iw , t, egrancds)t'l' ( (agtAnnals of AridI Zone'(]odlhlpr Iwdil), 


EAst irallinltt tlilt.", td iottt r AtsIrdia)I" r (ianb ttt'a, ,Bi(lwrolca (Witshinlgum DC(, US"A)
 
Bo)is v't I'( rt".s dlts 'lrcl lt-.. (Paris, Francl(.r)
 
Brazil lo(rc('sal (Brasilia. Brazil)
 

Brittmita (N %t,()rk, USA'\) 
t(otultituiw'ai tovrts ry I6viw (())xlltd, England)Fast Afri'can Agrciv and Forc'stryJournal (Nairobi, Kenya)
 

I'(co(nil( Botany (Nt',.,. York, USA)
 

l"orc'st (;-ct'ic Res.ou.rucs hl'nallo~i~ (lR(mic, Italy) 
1lllit h:wre'twr (1)(111-a Dulll|, I1l1lia) 

In w ntl ii(nal Tl 'ncc ( r(q)p ...lmirn ml1(B e rkha n il etadl, E n g lian(I) 
K -%%,'Bull(ctit (l,l() llm, l"nlg0and() 
Lit - )[;1i; l l1 ([]Lll()[01, l l;( 
Mlaly\,ianl IFtu-'(sitr (Kitala Lumpur, Nhllitysult) 
Nige'ri.la ,umi-nl ,(d Forc'sirv (lhadlan, Nigeria) 
IPakislantw .lin,, d ,fF(r(strv (]¥vshawvar, P~akistan) 
Princilpes (Kailis~is, USA%,,) 
•%11Idall S"ilva (Khau-t< uil, Sudn(Iu)
 
Smith Afl+,(all ,<.+ty J}tr (lPre'tuii, South Af'rica)
 
.Sri LIi.ka I"(wcsiv (C',({milm(., Sril Lanka)
 
Syvit 	 A.fl'i('can, (Nalrobl, Ke.nva )

y.'iv,)(I'agtlla. , i~l~ n s 

'rop~icl .%h',vsl- Plapl-(hmX ' w Eland) 

http:Nige'ri.la
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Turrialba (Turrialba, Costa Rica) 
Unasylva (Rome, Italy) 

C. Abstracts 

Applied Botany Abstracts (Lucknow, India)
 
Arid Lands Abstracts (Farnham Royal, England) (Terminated)
 
Ecological Abstracts (Norwich, England)
 
Ecology Abstracts (London, England)
 
Forest Products Abstracts (Farnhain Royal, England)
 
Forestry Abstracts (Farnhain Royal, England)
 
Herbage Abstracts (Farnhain Royal, England)
 
Horticultural Abs:tracts (Farnhain Royal, England)
 
Plant Breeding Abstracts (Farnhani Royal, England)
 
Weed Abstracts (Farnhain Royal, England)
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Appendix 12 

Recommendations of Fourth Session of FAO Panel of Experts on Forest 
Gene Resources (FAO, 1977) 

A. 	 General 

1. 	 7o InternationalOrganizations 

(1) On tileassumption that the funds available for seed procurement 
under FAO's Regular Programme in 1978/79 would be the same as in 
1976/77, i.e. US$ 45 000, the Panel recommended that it should be distributed as 
follows: 

(a) 	 US$ 10 000 to the Instituto Nacional de Investigaciones Forestales 
(INIF) in Mexico, for further exploration and cc'1 :ction of 
Mexican conifers an d hardwoods. 

(b) 	 US$ 3 000 to the Forest Research Institute of Nigeria, for further 
exploration an(d collection of tropical hardwoods in West Africa. 

(c) 	 US$ 3 000 to the Centre Technique Foresticr Tropical, for further 
exploration an(d Collection of' tropical hardwoods in West Africa. 

(d) 	 US$ 15 000 to the Division of Forest Research, CSIRO in 
Canb erra, for cx ploratiOnl collection of the genusfurthe r and(1 
Eucalyptus and other genera in Australia, an(d for cooperative 
exploration and collection expeditions with countries il tile East 
Indies.
 

(e) 	 US$ 5 000 to tile)cpartment of Forests, Papua New Guinea for 
further expl1ration an( collection of species of' Eucalyptus, 
A raw-aria, 7ioona and Flindersia. 

(f) 	 USS I 000 to th" United Stawes Forest Tree Seed Centre at Macon, 
for suppjly of se(d to developing countries. 

(g) 	US$ 8 000 for c(ntingencics, to other institutes as required. 

(2) ThI P'anel noted with gratification tie proposals of' FAO's Forestry 
)epartment that the Regular IPrograultiun funIds for1 Forest Genetic Resources 

in 1978/79 he substantially increased, as compared wtii 1976/77. It 
recommended that, in (listrilbuting such additional funds, FAO should give 
(:onsidcration to supporting the following: 

(a) 	 lExl)lor;tio/collhction of' Central American conifers and 
hardwoods by Ithe C(Xilionwealth Forestry Institute, Oxford. 

(b) 	Additional expiloration and(collction of Wcst African hardIwoods 
Iy Forest Rcsear'ch ltistiltt of' Nigeria and Centre Technique 
Forest irr TrIopical. 

(c) Collection of Mediterranean conifers coordinated by Instituto 
Sperinnmtal per Ia Selvicoltura, Florence. 

(d) 	 Additional cxlh rtitn/collect io of Australian species by Division 
of Fotest Icsearch, CIRO, Caniberra. 

(e) 	Addiri(ioal exlplorati(i/collection of' Palta New Guinea species by 
)epar'ttmnti of' "orests, Papua New Guinea. 
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(1) 	 Exploration/collection of Gmetina and other hardwoods, and of
Himalayan conifers, by the Indian Forest Service and the 
Danish/FAO Forest Tree Seed Centre. 

(g) 	 Additional collections by the US Forest Tree Seed Centre, Macon, 
for supply to developing countries. 

(h) 	 International surveys and assessments of provenance trials of 
Eucalyptus and other genera. 

(i) 	 Training activities in all aspects of the exploration, collection, 
evaluation, conservation and utilization of forest genetic 
resources. 

(3) The Panel stressed the need for it to maintain its responsibilities for
the central lirection and coordination of the Global Programme on Forest 
Genetic Resources. Advice on specialised aspects, e.g. data storage and
retrieval, long-term seed storage, could be provided by IUFRO Working
Parties or ad hoc panels, but would not replace the global coordinating 
function, which only the Panel could fulfil. 

(4) The Panel emphasised the v.ilue of thelpublication "Forest Genetic 
Resources lnfl amation" and recommended that FAO continue to publish it 
periodically. 

(5) The Panel welcomed the proposed change of title of one post in FAO's 
Forestry Department froin Forestry Officer (Afforestation) to Forestry Officer 
(Genetic Resources and Tree Improvement), which reflects the importance
which Forest Genetic Resources have increasingly assumed in the 
Department's Regular Programme over thel-past decade. At the same time it 
recognised that the increasing commitment for central coordination of the 
Global Programme, which results friom the financial support of UNEP and 
possible from fuittre Sulport floin IBI 'GIR, would need additional 
coordinating staff, which toight be financed froit Trust Funds. 

(6) 'lhelPanel warmly welcorned dic new project oi Conservation of Forest 
Genetic Resources (1108-75-05), which is being financially supported by
UN E1) , and noted Ie( progress made. It stressed the importance of conservation
 
of natural ecosystems in situ, as the most 
suitable method for the majority of 
species, but ricolnmied its long-terii nature. Operations for in situ conservation
 
which could be completed in a two 
yeatr project were confined to ecological 
survey, demarcation of boundaries, et-. For this reason, the Panel noted that the 
project's operational progress in in situ conservation had been slower than in exsitu 	 conservation. It reconmended that attempts to inIcntify worthwhile 
operations for in :itu conservation should be continued fbr six nonths. At the 
end of' that pe riod, any funls unspent undert'n situ conservation could be 
transferred to C-j i sn n e tt of ex situ conservat ion stands, for which there is acon si de ralIle demand, or to Iraiinig activities. 'he funds of the current 
project should, if possible, be allhcated itl sufficient quantity to cover tile fhll 
establishtciint pecriod. 'I'1w Panel recommended that U1NEIP give fivourable 
consideration to the continatioi of conservation operations by financing a 
fiollow-up project when ilihe curren0 poljct ('nds. 

(7) 'Ihe Panel recommended that rlosc liaison be maintained with Unesco 
(MAB 8 programme) and IUCN in all activities concerned with in situ 
conservation. In situ conservation of orest genetic resou r('es can frequently be 
combined with nature conservation in general, but the special needs and 
problems of genetic conservation should not be overlookel. 
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(8) The Panel noted that the IBPGR at its Third Session (February 1976) 
had, in addition to food trees, identified the exploration and conservation of 
the genetic resources of a few species important for agriculture, in connection 
either with tile fuel requirements of farming populations or tile stabilization of 
marginal envi ronmtents, as projects in which its should be authorized to give
limited finoancial Suopport. The Panel welconied the interest of the IBPGR in 
species valuable for agricultural communities and noted the list of candidate 
species in tile secretariat note "Species for Improveinent of AgricuItural 
Environment and Living- FGR/4/6). Of these,Rural (FO: EucalJptus
camaldiden.is ;fnt( were already included in the UNEP project,E. tereticorni.x 
while E. inicrotheca ;ind several species of Acacia and Prosopis should be given 
high priority. 

I
(9) T'Flu-Panel 'mpha.icdthe ittptrtancc, and the present inadequacy, of 
training facilities iII tile comlaratively new field of Forest Genetic Resources. 
It recommended that training should be cxpanded. It should be adapted to local 
needIs and couldl include short lractical courses in ite' field, as well as longer 
and nriet' formatIl acatltiiic cnurses at universities. 

(10) Th- Palnel recommended the intensification of international 
coolperatit if) tree ieeding progt'immsitt Iiot" individual species of wide
importance, e.t. I'inus caribaea in the tropics, Pseudotsuga in N. America and 
Europe. \Whe're appropriate, this should include national seed orchards 
producing seed fiutinternational ust. An essential part olfthis work would be 
the coiitpilitio oftan intertiational register of seed orchards, fbllowing the 
exatliIle of' E'( , showing the ltuantities of seed expected to become available 
to otlier cotntries. 

2. To (t,'ernmenti 

(I) TI'l- PanetI rxpreed i~tlwarm appreciati6nof the excellelnt work of' the 
I)anish/l"A() Forest Trec Si-ed ce( trt in I luilebaek, l)eniark, and noted 
that tde ptresent financing period of' the Seed Centre is (lu( to expire in 
approximately tevo years. In view of' the essential role oifthe Seed Centre in the 
series (If FA()/I)ANIl)A Training Courses on Tree improvement, Genetic 
Resour:e's, Seed I lantlling and Aftrestation, in coolt (linationand advice to 
regional seedlani tree imiprovemiient centres, e..,, ill India and Thailand, and 
ill (evaluation and cte'trvaitio activities, the Panel recommended that the 
l)aiish (overnment give consideration to the continuation and, if'possible, 
tilt strengtheiig of il Seed Centre it I lutinilhack. 

(2) The l'anel noted that a itoposal had recently beet il t tr-ward by 
FAO) that tife I)anish International I)evelopmennt Agency (1)ANII)A) should 
cotsidetr intiding th(- establishlett (f internatiotnal ex situ provennice 
('ttnst'rvitnli stands itt its piotgratutt. I'lhle Patl endorsed this prolosal for an 
important adlition toIthe valuable pirogralte ininternational forest genetic
rtSoIrces ailrealv wing (nit witfiicarried )A NII)A support and .usiested that 
tilt- I),tish/I'A() Ionest Tree Seed (tIttre would file best instituteb to 
ootrnalitit(-the tow r\prgramle, which wodld be aI logical extension of its 

existing activitie's. 

(3) "l'hti IPanel eitn-Ixprl' ' it m ap/necition of' tie excellent wo rk of' tile 
C(oliitiiowaltl Fo-stry Institute at Oxford, through its Unit of' Tropical 
Silviciluhture, which Itoluded such varied activities as the exploration and 
colh-tln It' (4tntralAtme-ric'an pines and Iiirdwoods, stulies of' tile genus 
/f gathi%and the priduction of' the series oflrhopical Forest-y Papers. The Panel 

http:camaldiden.is
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expressed the hope that the UK Government would continue to support this 
important work. 

(4) The Panel expressed itswarm appreciation of the excellent work of the 
Seed Section of the Division of Forest Research, CSIRO Canberra and noted 
the wide range of species and provenances collected since its last sessiuon in 
1974. It expressed particular satisfaction that substantial new collections of the 
Petford and Katherine provenances of Eucalyptus camaldulensis and the Mt. 
Garnet provenance of Eucalyptus tereicornis had been made for conservation 
purposes with the assistance of UNEP funds. It recommended that the Division 
of Forest Research continue these operations, which are of great value to 
many developing countries, and that, in determining the species to be 
collected in the future, priority be given to those of value for agricultural 
communities. 

(5) The Panel expressed its warm appreciation of the excellent work of tile 
Instituto Nacional de Investigaciones Forestales in Mexico, in the further 
exploration and collection of Pinuis oocarpa provenances in the 1976/77 season,
and recommended that seed for international trials of both the INIF and CFI 
Oxford collections be distributed as soon as possible. It expressed the hope that
these operations be continued and expanded to cover additional genera, e.g. 
Pseudotsuga, Populis. 

(6) The Panel expressed itswarm appreciation of the excellent work of the 
Indian Forest Service in the exploration and collection of a number of 
provenances of Gmelina arborea in India, in collaboration with the Danish/FAO
Forest Tree Seed Centre. In viev of the potential importance of this species for 
many tropical countries, the Panel recommended that this work be continued 
and extended to other countries. 

(7) The Panel expressed its warm appreciation of the excellent work of the 
Forest Research Institute of Nigeria and the Centre Technique Forestier 
Tropical, in the exploration and collection of tropical hardwoods in West 
Africa, and of the work done by CTHI in collection of eucalypt seed in 
Australia and the East Indies. It recommended that this work be continued and, 
if possible, expanded. 

(8) The Panel expressed its warm appreciation of the excellent services
 
provided by the US Forest Tree Seed Centre 
at Macon and recommended that
 
these be continued and expanded.
 

(9) The Panel rec0'nised the paramount role of' national staff in the 
inanagenient arid assessicnt of species and provenance trials, in order to 
derive infortnation (Imaximnum value for local purposes. At the ,;amie tine, it
reconised the value, for comparing results between countries, of assessments 
carried out to a conimion interniational standard. It recommended that institutes 
responsible for the coordination of international trials should be prepared, on 
request, to assist cooperaling countries iilassesslient and do.-unientation of' 
the trials, and should provide the necessary funds for the travel involved. 

B. Technical and Operational 

1)l'h Pancl reiteratled its previous recomnien(ation that researchIshoulI 
be intensified, particularly in the tropics, on flowering and reproductive 
systems, in addition to seed handling. While welcoming the i)tI)lication
'"Tropical Trees, Variation, Breeding and Conservation-, the Panel nioted 
that basic research on reproductive biology of most tropical hardwoods is still 
lacking. 
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(2) The Panel welcomed the publication of the Report of the IBPGR
Working Group on Engineering, Design and Cost Aspects of long-term Seed 
Storage Facilities. It recommended that panel members should seek tilecomments of' forest seed experts in their respective countries on the extent to
which the prescriptions for long-term storage of agricultural seeds are
applicable to lorest seeds. Ifthe requirements are similar, at least in teecase of
'orthodox seeds", the Panel recommended a survey to ascertain which forest 

seed centres could provide the recommended facilities. 

(3) The Panel reiberated its previous recommendation that information on 
equipment for sced collection be sunun ariscd and published as soon aspossible. It noted the current survey of seed equipmtent being carried out by Dr 
Bonner for he IUFRO Working Party oin Seed Probleus, which is expected
to include equipinunt for seed collection. If additional, more detailed,
information is rcqliui'ed, the Panel expressed te hope that the FAO/DANIDA
Forest Tree Seed Celtre' woiuld undertake the work. It reconuinendted that the 
Illblication shoUld inc(ludh inforruation On safety regulatiotns. 
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Appendix 13 

US National Research Council Grants Approved for Fast-growing, 
Nitrogen-fixing Trees 

through December 1982 

PRINCIPALNO./TITLE INSTITUTION/COUNTRY INVESTIGATOR PERIOD 

FGT-CL-1-83-13 
Evaluation and Testing Insuituto de Investiga- E. Maria 11/30/82
of Fast-Growing, ciones Tecnologicas Elena Torres 11/30/85 
Nitrogen-Fixing (INTEC 
Tree Species for Chile 
Semi-Arid Regions 

FGT-KE-1-82-19 
Technical/Scien t ific International Council Peter A. 3/9/82
Back-up for Rescarch in Huxley 3/8/83 

Agroforestry (ICRAF), 
Kenya
 

FGT-K E-3-83-17 
Selection and 'Vesting I)epartment of Forestry Frederick 11/23/82
of FGNFTs for Use in University of Nairobi, Owino 11/22/86
Farm Woodlots anti Kenya
 
Agrofiresry
 
Conbinations
 

FGT-M X-2-83-12
 
Native FGN FTs in Institoto Nac inal Etnrique Pardo 
 3 years

Upland and ILowland de Invest igaciones Tejeda
 
Sites as a Source Sohre Reteursos Biotieos
 
of Fodder, Fuclwood (INIIREB),
 
and Soil t'nrit tmct Mexico 

FGT-Pl- 1-83-1I
 
Nitrogen Fixatiot Visayas State College 
 Rudolfo G. 3 years
and Mulhiple Uses of of Agriculture (ViSCA), Escalada
 
Albizia falcataria, 'hilippintes
 
Glirjcidia trpiurn,
 
and .esbatia 
grandIflora 

FG'T-TH-1-82-20 
Field Trials and Thailand Institute Narong 2/11/82-
Testing of Selct edl ofScientific and Chomchalow 2/10/85 
Species of Fast- Technological Research 
Growing, Nitrogcn- ('TISTI,), 
Fixing "'Irees hlailand 

,RAN7S IN I'IOC'-.VS. 

l),terdninatio, ofl est Centtre lec:hniqiue )aniel 4 years
 
Species, Provenancs, Ftotestier 
 r'qical l)iangana

Rhizobia, Mycorrhiza (C'IT'I),

it)the Cng()lvc Peple~h's Replubli
 c 

Savaotalis if tI(- Cigo 

Fast-" rcwitig,

Nitrogen lh ta (ll.ge 
 of' O.T. Edje 4 years
Fixing Tre'cs inAgro- Agricture, 
forestry: Effelct Malawion 

Crop Yields and Soil 
I'rop r i's 

http:I'IOC'-.VS
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Soil Factors which 
Limit Biological 

University of Panama, 
Panama 

Blanca C. de 
Hernandez 

3 years 

Nitrogen Fixation in 
l.eucana hnwccephala 
in Panamanian Soils 

(;I?,.lNVIl; TENb'I/TI'I. 1"AI'I"I()O'ED" 

Nitrogen Fixation Pnfiih ia Universidiad Orlando Balboa 3years

Potential of Some C:;ioli(it ( Chile, 
Woody (.hilean l'lant Chilh 
Species 

An Inventory of ifto Uni,'ersily of G;zira, Nlahdi Besihir 2 years
(;Vens .wamiainSodan: Sudon 
spatial I'xu-1n1, 
Ulilizatl I I' and ( u 

Plasmi Charm wristi(s 

''itles shown are soubjt'ctto modification as grant documents are prepared. 
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Appendix 14 

Research Units of JUFRO That Are or Could Be Concerned 
with Multipurpose Trees 

Divisi'on 1. 're.it envronment (alfl, AlitiUlture 

S1.0 1-0fi Trtitial and sijhbirpit'ti ltirsit u'sysiIins 
SI.05-02 Afioresiaii r uhmi it mid ;nt .ub-arid regiois
S 1.05-06 NI kill ilvh- list- Sih'i litre 

SI.07-06 Silvi(tilt,ii. o I ingf t.s. ,n lttn.,iv 
SI .07-1)7 Agrof r-t I y 
S1.017- ) Silvi t1ul11'. otf Inj llj v'v nI'SIS
S"1.07-0)9 Woo,,d lodl i( ill hv. lwic liopits %iat lilatlionls 
SI.0i7-10) Tlropm'~ica 'habilit'llitml i I ),ll 
b alonstatiil 
SI.0T-H Tfolimal Jolsv.r\ ;111I plantaltion it-.ihli(ills 
P'1 011-0)0 IntL'lluled I,'s,,'. h lit hima.,, hor ent-rgy 

III. 12-00 (.uatm 

A ~ltmonl 2 "7tol t,/ult, ,lv/~ I, ", . i llmt', 

S2,0}2-01l 1 11111h,,l,* 

S2 02-Ill2 (S:lllt l',l lll ot itom soon vst 
S2.0i2-01) pui , I ll iliooil 1i 1111iih 

iio)t I 
S2 .112-1 ]iltl ttt- ii gil,itiv trS2 113-0)1 l ,l 1)(.( it-, 

S2,012-08 Titmw pc( it, iiiaii-s (cu tiling i4.uialypts) 

Blu io'tiiL (al 
S,2.0 1-0t3 St.('d oi 112i,id 
,S2M:3;-I \V, hd (litl((lo v, of qt' nc'ili(k ad( Irc'e breeehri 
S2'.0)3-1II lllcv'lli )14linll tu 
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A)pendix 15 
Position Annonncement 

The lntcrnatiai Union of Rcscarch altions (ILAF( )) is]ForcstrG' ()rgalli 
seeking a senior hevel forester lor a position as Slpccial C(oor(liliitol. lto irtast 
IUFRO )rogramme activities in sup)ort of' orestry research in developing 
(Oiiiiiritcs. This Is it l W position, est ,llihd oil trial liais lfo twot \,t inl d 

tii i 
PCill b('(l l):oor , ul) thn - , 

biii ( li ii roxii ,atj y '11i1v 1. 1983. l ic 6c u l ski1,i(h tii jfiit i t 
si) t(r t+,kl shoips lit dslivrglo lt" uwil i<s thatvl I 

id' C. tlrl I( ttal)(h Il( ailtd <hAv h,.lll. m t() Ill(t' thrSv li(A ",(li'1."S t-1111(.2) 1t) l +tl~ 'l~ l ( +mI l)(:m eI r'V tc trc l lwb .cl, and a(li\vill< S III 
t lt " . rt ch j l I tILt t < t It ) \ ' p l ; Zi mt m-t Il t ' r p'l) a (i .> fIr m" t ' l" R ( ) N t 'xx .s .%a n d th t' r 
I)tll)li( ;ilm.. 'Jldl (.;I ..ulhl ( 1 t,, ll-th,,r iq III to) ad mi nIIIt('S'etlt %% h1t)(Irs c 

t lh i, l , , i I , ,m. l ) , Itt i 1 1 i l l( mt I d I c<, c.' i 'c hi . t m )( i t,. chl o p y (o u l l r i c's 
ill ill|[it'llli, 111.11 ,+ Willim] rlll'c'tlliq'. 

Q +ua lIifict;'t tis r cq utl erd 
.I A' tjIlm , .it + (b'tlt- ill t.,v l-ril bi, al it- , (h) ()mal h'tw l. 

I , r~ c.Ii ill ill ,t l~,t lh l~ t'l(l, alldt ,uhtil i't~ (dl (IwSt(N 

'AA I WII( r It';lld r l "1 1 '',t' % I tlllm l ,l ,( 1 ' 1 (1111w lit ,()Hl I ' r 
, 

I j"ll r tq)%a n 

(h'1'111. )ti l 11-( l,(d il (. 
I. ; ',.,il~ t:l[ t l'+!,i t I 111, +I 1,1 ll'ttm lli d u , pIt jjcq ,+ l I'I I,d .c l".'X() 

. '.ip, i'tilm h , V, 1,1l :1, (1 pi~ 11,11 h'k ' t:1.)wl i ptt ( ti i l ' (111('(t ol,+l l 
(qtI ",i ,ur ltlll 1 (1.1p l t ' t t N'. t ,1111 ',.lw[ti~ll- tt ' Z.1b tt2illi ll oi()l ll c 

,h ll, t, tlzrt , I(, I;tc,tk and %mi,Itt l+ lltp ,1 t , h . ld,'oi111 1 ; r~~,11, i t . umt 1i 

'l '+I im l 41d11~lltllill 11 1li r c k ld vX l rlc 4 % l( 

(A rl'll Ill 1, ]c.h'.mttl ll ll % I r\ Il c I it-;],)\ ( 
q(1' , l. J, It .,r11110 11,111 \L1.1c. .110 fitt ',',11c ( rN~jI travnd ,) w h' d (c 

I I I I Im l .) ) I 1 \ \ ) r'I 't. h . 1 1 c,%t i .1+I ,p ' (I l l ( k nO%,'l I g r ( d dhr i r t i a l i (.at i o n s for 

1 111t' ,lp p,I lt( ; h) ( 'l t m wit (.,1( 1 h4):"'k+"ll t I , l h}I illI 1141111(1 

lIb", l)I lpt+.+t \11lilr k I)j. JRt+hri. I I . lHu km m 
It 'I" .( ) P ,ir, t lt\ilun V P''i" cm , It 1,10 
B1111,c( 111111.tl 1m.1 ilt,. [;' I)+A F+mcq's Scl I(C 

]*,,,\ , t t' I NJ ) B,,ix 2,117 
+,ll~l [.[tl)Ji~tl,, \\,r~lmii t , l M)( 200(13 

N( ) I L.+ l'IIt(- it I -, ltl ilip]in -till \%ill hu, .Xl)(.t[I .vlht(I ,ilf)m 11P03 mcctlilig 
of tilt- IL'lFl( ) l. :N i til\, lo.od li~t M anau, B+razil, .Auk 17-211. 
N')."T''I"; ;R IPIT: sim c' Ithc Workshop lit W~ashing ton (th- po(st has Ibt'ten filhl Iby 
Mi . ( ). IFugalli (Italy)tlicrri with FM(). 
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Appendix 16 

Extract from J.B.W. Kenrick's M.Sc. Thesis on Acacia Breeding
 
System, School of Botany, University of Melbourne
 

(Source: Miss J.B.W. Kenrick)
 

There are indications that at least some species ofA',caci are selfincomlpatibhe. 
Keighery (cited in lopper and Maslin, 1978) fhitnd that a numlbe.r of Species
do not sell'-pollinate; Flocking (1970) and Janzmn (197.1) noted that when the 
swollen-thorn acacias wer'c grown in glasshotuses tilly (li(i [lot set seed; and 
Moffett and Nixon (1974) concluded from their ,ownwork ;inl( that of their 
J)r'edecessors at thc Wattlc Rcseal'rch lnstitutt that thert was plolahlv scome 
self-incoinlpat ihility in . fll'arrn.ijj and A. (h'turroni. both A. ncarr.iilanl A. 
daurren do set s0llW secd ly sIfl-pollinatio (lhijlp, and She'rr', 1916; Molf tt, 
1956) and .1. /uu.','ana set sced by sct-If'pollinatiotr (Newrnan, 19Z). /apata 
and A rroy) (1978) found st'lf it ,,nlihlitv ill .4. macral-artla. 

Ti't Itchanisno tslf-incorrtp;itjiity is rot known. Tie spatial and ttntjor'al 
stelnratiolof ' rthofr inld stigina stlfar. wouIl fitb inslfice'rt to plrevet 
pollination btcaels tilt'r' tr anilltolsl always other'l" inflo.Sct-lWes on1the Satme 
plant at var'iolis stiig('s of d('v('oi)l)ltlClt. 

ARIMY.( ), M.T.K. 1ilt . rt't-dingr s.ysIvulls altld tIli it int uigy i It'gltnillillsi.. In-
Al (k'.m III, .tu ,tmi 1,1 2,t S',sw. ,, Ed RI. 'lc,11 ,tc a dt PL z R .)nIu cBt,'+.ja.i
(;.idttl, %i Kt 


II()(:K [N (;. It.. [l S%.i% 'h ,hh
, 'tt .\[Ili-, Ihtl+.th -' It aw'zsat. Rottv 

I f I()l 1l , R, S 1) .,tilt \.Sl.]N, B R 1PGA t .q qh .I w, w it, W v' ivi'n :\usir ia. 
A.\ol .i I .. , W . . 

.JAN/I':N. 1)I1I,'P71 S%%,,,lh'. 'I hmut+ .1'I,+,,, .I C4 .111,1 Ai\mi', sillith',Imiian (411imlrih lhwlny 
N(, I1i 

KINRtI(:K. I .NN.\RtNs )N, R . tBl' l .i,t l.t;KNOX, R.It. (l!0H). Birds aindp4,lli 1 , m il 'I.l,,, t',plllwd+, I ll iti ; ,,i AL+W illiam.+ [-.(;. and K no., R .B., 
llk~cl,iI,, ,,I Mh'll)",1m ,. 

KNO)X. R B. ,il( KE'NRI(CK. I (1'012) h',klad 11111li miill -1 ,11,Ih'' b lbnccing, systeml of 
Bloh,!,+tlI.d .111% F']l,,c,-hmar. Il lAd 'Io +, M I). ,ill( , Eu,,im., itu-N m, Ifflh an~d Pis, (it, 

Ii)1 c ). 

/ ()I:H'i T, A. I ]! 5i ,t 't,, . tudi., i. A,\ tias. 1 'l'lw ctiftumIH ill natial cr(ssing illb~latk Walth.. lhvivditv 10. 57-t,7 

,\(I-'"I+'T,.\A 14+71 Illh' 
(hm m n+ \\+,,''ill I .,] ~l,u P10+,1111,1 ddi .). \W',tth di h stitlilc 

anod NI )N.N K,.\ "'h1 tlv,0, S,-l1- Fut i.li,,ii m (;I (-(.t \\iltlte 
k W,iith I.1 dc' Rel h 


Rvilmit VI'+7-7 1
 

NEWVM AN. I V ( I'++ X. h,mli , \,,t l,1 A.k<,1,1, IV Th, Lihll ~ ,, ,l.m m ,+hlm 
". .MPoltl 2 ( , h,,i , . l',1111h+ .+,, ' . ll, ,Il[ ;rI 11111l i,,],,',, w , w .1 .][)(I( ,'11 dro ct 'll 

IIIlIT, .1. ,a l ,Slll'ltlY, S P PW'Iq ll( (itmliils ,,I I[,bh id, IwIt++.vIn(;r(.[ VWaath. (. 
delurpol W ill ).111d M~ai, k V l"( I n'4h1 ma) J \,I' I AN'. 17+ 0-51t. 

ZAIPVI A 'I lW ,ro llt R ( Y(). M +I.K, (11178). l'laini ti ,ht i '+c t I-tl,+\'(if I sumn)ldary 
III('iti t t,+ ll,,pnllll J+lm .v ill \'vtir/til a~Llhlnn,,l ti 10: 22 1-230I, 

http:ncarr.ii
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Appendix 17 

Seed Certification, Provenance Nomenclature and Genetic History in 
Forestry 

Source: N. Jones and J. Burley
Reproduced with permission from Silvac Genetica 22(3), 1973 

Introduction 
The establishment of forest plantations throughout the world demands
annually increasing aniotnts of' seed. Seeds are often transferred between
countries, o1 Ibetween ariea s within Countries, accminpanied by inadequate
information about their source and history. Many countries have established
Seed zone systems flow their indigenous species and. various schemes of' seed
certification have been or are being designed in wlich better and essential 
inforiiiation oi seed is provided both nationally and in relation to 
international trade. 
Most existing "-cicmi'srelate to European and North American countries; the 
purpose of' the present paper is to bring them together to the attention of othercoun1tries, I);ictWl tIse tr'opicSal and subtropical countries that are 
currently establishing large industrial plantatlolls of both exetic anl
indigenous species. The development of local certihcation schemes based on 
an international system is recommndle'leld. There ire, however, liititations in
the existing systems for tree )1ceding prograintoes which are noted and some 
amendments suggested. 

Seed certification 
Certificatio isdelined in English usage as the authoritative attestation of'fiacts 
or statemtents and it usulally imiplies documentation by a ibrmal written
certificate. Seed certification is an official statement that a seed lot conforms to
certain standards which may include specific identify, origin, genetic
characters and seed purity. These include the genetic, and 'somatic' values
described by Rohmider (I 9i0). As used by plant breeders, after miany years of
developtiteit, seed certificatiom imilies genetic imtlprovcnent and it aims to
 
fiacilitatt' thelu'hisiun of' high quality seed I'ron superior crop 
 plants with
sioiilar genetic it'ltitiy anl purity. In this case, strictly, the term certified 
shiould be rt'st'rt\'tl to describe seed of improved (and unilbrii genetic) quality;
it should not be used 1o idcntifV s'ed origin. Comipct(e genetic uniformity and 
prcdictability ir' gc'er;ily obtained only after several gencraiions of' selectivebt'eling atl in Iil(sty haveth\' hi rarely obi;inled oI- required. For 
resrvilucrehiwcI, s(1(1 1citlficatticu s'st(icis have tlvelol)ed largely to 

lpro\'ide labels aid recods that give o(fliially atutheInIcatwd details of' identitVand oi'igin; a suitiuarv (4early' I.lr)pean work was given by (Xirnionwealti 
F(minst rv fiu atl ( 1911). lhowever, ;is tree breeding progresses and 
pIrticulirly as iiplrovIed seeds art' exchangrd between countries, it willl)ecomn' increiasingly inportant to know more of their genetic history and 
quality.
 

According to Banks ( 1968) fiweslry Itas becn slow to follow agriculture's lead
in seed certificatiot fil. thre iiain reasons:- (i) the lack ol'a l reciation of' the 
importance of seed o'igin, (ii) Seed certificatiin is based ol breeding, and tree
breeding is slower, than agricultural breeding, and (iii) ie volume of* forest 
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tree seed traded is small. Also tree seed is commonly collected by unsupervised

and unskilled labour. However, as tree breeding programmes become
 
productive, seed certification is becomling more urgent, particularly in tropical
 
regions with their last growth, early flowering atid short conlincr-cial and 
breeding rotations. 

A detailed review of* progress towards seed Ctrtification in 30 countries was 
provided by Matthw (1964). There were at that tiic 12 complrelhensive
national certification schemes; with tle,exceltion of jaln and USA these 
were all for El.uropealn colltil'ics. Sinc tlell Callada has p'ogresscd towarlds 
the development of a national sclelme which is currently applica le in Alberta, 
British Columbia, and parts of Norrthwst l'erritory and tiltYukon (Wang 
and Sziklai, 1969; Anon., 1971, 1973; Iiesclh and Plpcls, 1971). (Source

identitied see<Is with a value ap)proachilg a quartcr of' a tmillion Caradian
 
dollars arc now cxportcd almtitially I'rol (;anadl tllldtr this schllle.) In
 
Australia the principles ol seed lrtiilictioln have been tiscusscd (e.g. Banks,
 
1968, 1970) but theire aret nlot stite( or op -,lting. State
tational Svsti.lns 1le1 

Forest Servics have ustually tllaintaitdle r'corlds of, origitl of seel lots on a
 
voluntary basis ('lTurbull, 1973; pers. contm.)
 

Matthews (196-1) outlined (lth'lriticit)hes ol a national seed (Ill't ification scheeie 
and a good .xatllhpl' of the details oI such a scltieltu was givell by Schoo ike 
(1969) statcil'Sloth (arollil,ho til - . na .SA. Ninimull) standards for
 
certification, flatticltlarlv itr prtove'ntalltc nccessalry,
l1' and ilrog'llgy testintlg 

have beenI ('scibl'd v t1A(d;i'c igialCr'op Imlprovemntlt Association (1959),
 
'A'ak('l(hy d al. (1900). Barlbe ( 1961), Scliuettike (199)atnd Stcrn (19()9).
 

Despitc thc cooperOalioll (&lortstcrs, s5(d clllec'tors, secll dt'ahl'rs and local o t 
ttional legislators, it is bviolisly difficullt to develop natital schtellits that 
at.taccc''ttl)[a all with [rcct stcd. (Suct, 1,0r e~~ht'to> thost' coltccriltcd examl tfit', 


tarlil, lotrl'sltw ill th' ULtlilc'd Statcs rcorldel in Society' Of Ameicrtan 
]Fo r c's s S c'd (C il tlia S l~tb itttce , I(3 1); W, lf e rI r' cl' ol o lot , 1() I' 19 6 3a , )6 es le 

Forest lice Sted (otlittel', 191 :(t'hI,Bather and Zb'l, 1962). 

(Carly it is imlplortalt, c'v~it thought itficlth, to creatc ittternatitionally 
il'cel)tabl' systtcis leed .leltiiati6lt. As llt't' c(tltltris becolli involved ill 
se((l exct'h llgc, Jh]atlalti lltt tl' llttlt, a lbework ;i itllllnl',lV Sulh sVstiii (an 
collsildl rtcd essetntial. Ill fioI all ittternatiotal sct'eil (lth s exist. l'hi. ist t()\,' 
the scheltnc wlich ,ets tcirtitul statttlards flo tiht' lttlol of lbrest( 


reptitluctive titatevrif rItovittg itt it t'ttatiotal tradc. lt'pcprcd by the-
Organization bIr I'tcoloillm C, mteatim atid l)cv'lopitng (Ol).( I, 1971; sce 
also Bartl.r ill FAt), 1971). list acclt'lt' in 1167 it'r st'vt'ral eats' 
lprt'parmotry wor k andt~ tinc rst VtwI is st Illul1itctt ,tUSSi,01m lg ,til l-si(lln to tli 


J h'r, issutcschl-It. ,wh h I I hatve.atlttl,,'yJ n l t(l Ic iilatcd+altthlrilic. lor thte 

(of certificates aill tki tI l t i( ill t(-'cess; V (It' ks. 
I'he( I"A( Pane~l Fl" -cms(;('lt((& I'Xl>Crts ()it Rettsource,, r'cclomlnttit(tcd that
 
~ountrie's should modttl the'ir ow,,l niatitottalc'rlilicatiy, mt ci'mts )tmthat of'
stcctl 
tilt-) ,t,nI gh +txs t{)llvr toCO<ttrv Willo I, titlo varying (ot+lditiIn+oztl 

make c'lpllleic standtliSatislt illllplssiillh 1971). Tht' s+hettec(FAO, il)lCI) 
isalso atibh, with t of the I'ttpca Fttollotic Community1966).
19660. 
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The OECD scheme 
The OECD scheme has not been widely publicised outside Europe and North 
America although it is opci, on a VOlu ntary basis, to All nterntber countries of
the Organizat miand to ntern ber countries of' the United Nations or its 
specialised agencies. Although participation is voluntary, it entails complete 
acceptance of, the rules of the sltellt, including the designation of colpetent 
authorities to issue tile t'ele\'att 'rtific;ttes. ''1 schitell e r1.s to Ill 
reproductive parts of' pltts, not just stlcd. lhc following ternits arc.defined: 
stand, indigenous stand, selecteCd stalui, st-id otrehirdl, i'loile, ctiltivar, 
l)rovtttiiclt'e (location of' see(i sottl-c), origin, lecgion of lr'vull(nce., and
designated authttitvy. B'auner (1972), who is the" fitrCstrV (onsultant to the 
O'CI) seltlte, ftas cottsideh'd in dttail tile( ittiplications of' tiel( scheme for 
seed orcharl (lssilic;tio alll certifj(ltiltn.an 

In essenct tile ( )l(I) (1971) srhtllte tcogtnised three calegories of' 
replrodiuctive nt;ttrial: soitutce-iidcltifieid, seletld antid certlietd. 

The Itvo r'iluirIt it'lls 1a0r omnif''Idnt'/,i'd r( productive inateritl arte (a) the 
l'egi oll oIl ptl'tillii'+ \ 'tt the tIlroliltive tltater'ial is 'oll(ted ard tile 
ntaturt, ofd,ite origi o' thI' tl)rl'ot(tive Ilalatt'rial (whih IIlltly be inIgeitttus or 
ntol-inidigenoits) shall be deftintd aun registered by ;I )rsigriated Authority; 
(b) the siei shall Ic' (ilheitewl, llr'(sstd attd stt'ul or pllts shall be Iaisei 
utde til' ionttol ot Ia )tSigtt;ttuil AttirtitY. r W/0'Itd r wticthil, Il atcri;tlihte Satllic rrquircinlu~ls apply but ill adcditioif)(t ht'sthtllli tlit's Spectial 
crt'iteriat fill tle i.solatiml, tliiol, poputlatiotnie ail proterties Il'sele ted 
stands. lor ('lfiiid rI'tliitlutivi tllite'ri;ll there is the ltlitionttl requiretellrct 
(il gtt, t sillutelritv, dl'lOtlisttrat(ll i)y prol'tllit.tc 01 j)l.Og('.n' tests. 
As iit ii cmtted e;irlil'r, this lllter lterlin 'ot /crrd' is tutltlil lt uii iii't'1. tleS( in I'Lrglish 
it simpily irllis Ite pro isioti of ati rtifii at tidw oillier two (tegories ate also 
Itroviih'ld Nvithi ctt1ili-it'f.. "'lte ICttlol 'letd' is eilli'lttl)' hcin.g colnsidered
allihouigh, agini l InH iu,list, tthis thors litl Imlyl sl i tni'rtv I CTrlIS suICh its' 

'pav'd', qo11alp'"dI" 'o,11 lc!'d lm/rior ', 7,rovd' ilight hi' btter iltioili ine 
would liv tc''ltil)h(' if alt idli'tt ite hlifIliliolt is givei. 

I-hlv(.vli', lillc rsulls tf Iits ilt (iite. t'i 'iirnilltlit ilIust ibe itt et d wltt(fwithc.auionll \vhw'li il i t to l llii' bccauitsc ( helitinterat liolls of,+ ille ge(notyp~e 

with tIl ii1w i'tvirollilitlt. AI its llceii lit' i Niarcth, Ihe (IE~l )M 1973, 

piJposed Iii' ililhi lsllt of" I liorili category'. "RtprodIni+tuive iterial froln
 
Itite tel st u oichaiis", hi.s (ltlolv aihilitioltally atpprlli.
;ippr-ov;tl by tireI)N-sitgniaiw't A'uthornity, olf ilt(' ob lie,t <,-signi, compollitillls, Iso.latlion, 

Ilocalioti ll n it titlageloill ofl the' sccrt onr hard+<. 

(hr ohor' 

Smomeiiteiiiltti'i I'ti'ittgtisc' ilslll(Issilil(tiolis of their local s5(1( siltolt's, blfore 
tesitiig a,wid t'iht'r gettliic

;ntd tiitius igl uies oI (G;ir'c;t lritiil (Iat'sttn, I196(0, 1961 ); or ihte plus, 

rg'g . s vaili', C t,. tile' pIlls, ilmlost phls. norinal 

noirial atid lliliuIs slils of S\edittli ('llv Royal Boarl of Plrivtle l"oiestl'y of 
swdil,t.Ih(t): (Ilie- s ltdal plus, sttnddtr'd slj-litrit, and SlItItilld grades 
siggstid flo \\'st'll At'riicall tolihf I, Isy ia (1960). 
I lowever, nlt' of lose sysiils o ftIs aliltlteitfiitrlm;tiotn Il thu. genetic 
hisitory atl probabli varilbiliit, of tht mtltriial. It has long bteei knownit that, 
fijr mostI t(ee su'ci's, the Soitlll atitd pIaltillge of it .stc stitiple iiluteice tihe 
survival, tdaptability, variabilty, prodmctivity anitd vilue f t Ille isltant 

http:prol'tllit.tc
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plantation. The number of*potential parents varies with species from densities 
of one to several hundred trees per acre. To determine the optimum seed 
source for a given site type or region, comparative experiments are necessary, 
commonly termed seed source trials or provenance trials. Various definitions 
of provenance (provenience) and seed source are available. 

Current definitions of provenance 

Published definitions 

Probably the earliest widely accepted English definitions have been: 
(i) 	 "The geographicalxource or place of originfrom which a given lot of seed or plants 

was collected; the materialfrom such a source or origin; often restricted to inply 
materialfrom a sjpecific race. - (Empire Forestry Association, 1953). 

(ii) 	 "he originalgeographicsource qf a lot of seed (or pollen). " (Wright, 1962). 

These definitions were cotutttoInly ;tssOciateld with studies of variation in 
naturally widespread speci.s that demonstrated ecotypic, clinal or random 
variation between iipopulations; thus, although they did not specifically exclude 
nonnative populations (i.e. exotic fplantations) thexv were often taken as 
referring to natural populations. This is specifically stated in the F st of two 
definitions of hrovetnancc given in the ltrminology of Forest ScLnce (Society 
of American l¢oresters, 1971): 

Provenance (i) = provenience 
The geographical area and environment, to which the parent 
trees, etc. lie native, aned within which theirgenetic constitution 
has been dreveloped through natural election. 

Provenance(ii) = .iorce,origin, prot 'en ience 
i/i geographicalsorce, i.e. place of oriin, of a given seed lot 
or pollen. 

However, the SAF 'T'er'nminology ht-cfines sced s(ource its: 
Seed source = ed origin 

'heIlocality where a seed lot was collected. 
Note: if the stand/row which collectionswere nade was exotic, 
the place w'here its seed originatedis the ori*ginal seed source. 

However, these dlo not coitucide exactly with the Southern Forest Experiment 
Station's revision o'a Society ofAinerican Foresters' Glossary for Forest Tree 
Improvement Workers (Snyder, 1972): 
Provenance. 

'he or'gnalgeographic source of seed, pollen or propaguhe. 

Seed source. 
7'he locality where (I ,, v lot uas collected; alo the seed itself. f the stand/front 
which the cllcction ,a'ee Inade was in torn.froni non-native ancestors, the original 
Seed sour,e shoold also he recorded and d'ignatedas the provenance. 

"l'lw ( )'gallizatio 1M. F oouu i ( :() tu'ltit)Iil and l)u'ev'ehI li t, itt its s( i'lllte 
dis.ussd(l aov', dcfiint'd Ille fIuhowintg: 

]'rovenancr = 'Ifhe aira on ii ihhiany) s1a( o/ lte' if g 'touitI. The utand ma' ie 
indgeno.. of non-indigcnotol. (At its cl('('ting ill 1972 the 

)IK((:1) Irw us('df aIslight ait-eduienth t : 7"he place in whic/h ani;' 
stand of teeu i gron'tng. "'he utand na;' be indigenou.s or non

indienou.u. ) 
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Origin = Foran indigenous stand of trees the ogiin is the place in which the 
trees are growing;.fora non-indigenous stand the origin is the place 

from which the seed or plants were orli',inally introduced. 
Whichever definiton of provenance is used, it is desirable to compare 
different seed lots in designed experiments called provenance tests. Indeed the
'certified' category in the OECD scher-7.e requires proof of' superiority to be 
shown by provenance or progeny tests. Currently proposet amendments for 
the OI]CD scheme may include one or other of the following definitions: 

Progeny. 
Offslpring i" a particular mating, or of' a l)artiC uliat mate, or of a particular
inlividual in the case of apomictic reproduction (Rieger, Michaclis and 
Green, 1968). 

Pro4,e7 test. 
Evaluation of parents by comparing the perftormiance of* their offspring. 
Accuracy is usually gained because several to many offspring per parent are 
evaluated under. more controlled conditions than exist for the parent 
(Snyder, 1972) 

Progen ' test. 
gvaluation ofIparents by the performance of their sexual progeny. Includes 
l-pareInt iogly test, in which only the female parent is known, anti 
2-parent progcny test, in which both the seed and pollen parents are known 
(Wright, 1962). 

Li~mitation of ,existigd'filitios 

All the definitions of iptoenance quoted above have limitations. The object of' 
any deIliitiot is to p,'I, idr as many people as possible vith as much
 
unequi'vocal inlhrtatioll as possiblc about 
 the ,,b'ct describel. With careflI
 
and comlbined use of, one or" i0ire of 
 the above dlinit ions, the geographic
history of a seed lot cold be described, i.e. where the seed itself was collected 
and where the seed that polduccd its parent trees had originated, and so on. 

Consider, fbr example, the pivenacme nomenclature applicable to a salmple
of sced (f"linw flatula collectcd in Kenvan plantations; these plantations were 
raised l-frotit seed collected in South African plantations and these were 
theltiselves raised fro'ti seed collcctcd in natural stands in Los Reyes, H-lidalgo, 
Mexico. Tile source, origin or p,'ovenancc ould variously and reasonable be 
named K'nya, or Kcnya tx NMexico, o- Kenya cx South Africa ex Mexico, or 
Mehxico (Los Reyes, IIlidalgo). In practice all available information should be 
sought adl(l pi, international t(raIslt's of se(ds.particulailv in 

Ilowver, noto (f tlse possibl(h tialtis would give any indicatioi of the 
history (f natural and ar'tilicial schction to which the natural stand antid 
stnlse<Iltt plantations had beln s j(ccd, and which coul influence the 
gent-tic colistitotim (fl'ihe sccd sample. (Additionally, anid quite correctly,
ioie olthms, lialics givis any indication oftthe pattirli of natural variability in 

a sl)t.<i(,s.) Non ofift l classificaior y anrdi menclatur. SVSIslems discussed 
abovc can impart all t in lforliltioli that is desirablc albout tiw anecedemits of 
a given seed lot; they relate only tol the geographical history, riot to genetic 
history.
 

All genetically Iased trcc iiiprvell'it prograilies essentially Iillow classical 
plant breeding procedurtes. The vale of endipriluct is recognised and 
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cultural techniques are developed to produce an acceptable yield. Certain 
highly productive or better adapted populations are identified and intensive 
breeding is based on these. The genetic variability is high in early populations; 
as the amount of parental stock is decreased by selective breeding, the genetic
variability will be reduced which in turn reduces the genetic gains possible by 
further selection. 

To maximise genetic gains itisessential to know the genetic composition of
 
the initial population used for b,'ceding. In the next section wc consider some 
of the possible alternative histories of natural anl artificial select ioMnI at could 
have a bearing on the planning of programmes of selection and breeding. It is 
not suggestel that a formal system of nomenclature or classification be
developed for these; rather we towould wish ollly to ciiphasise the need 

obtain as much relevant information as possil)le ofn each :,ecd lot.
 

Genetic history 
A sample of reproductive material may comprise fruits, seeds, pollen,

scions for vegelativc propagation, or lissuc for aseptic culture, but the 
following discussion will be restricted to sedsI)eciuse these form (ie major 
component of' coiincrcial forest rcproduction, particulilly seeds of' naturally 
outcrossing sp)et(is.
 

A Samlle of scd from one poil)ulation of Imit'ict trees may b)ecollected from 
One, a few, or' itany parents. 'lh illltlamitnt of genetic varialfitv i'f)ir'sentedl
generally incrteases witfh ire'taesing number ol'piictts pIirticulmuly if they were 
randomly selected to reprcsclt dte populatiol. Ilwever, geltlic variability 
may he reducetd even with larger nititl)crs otuf iarcls if the pii'ents wetre 
located close togetclr in a tiaturnd stand, or if' they occur ina plantation which 
iiself was derived firol a small number of' )ients, or if' were tothey selected 

nieet special crilteria. In the latter case, their h)heiltyfl)cs arc similar and there
 
isan in c'cased chance tIhat their genotypes w'ill be sitiilar; in the other two
 

iscases llert. a1grTCateIr ('latce of coiImon descent (ci'oincestl'y). 

There ate three im)ortant cotise(utic-s of reduced genetic variafilitv inla
 
seed sample. Firstly, 
inthe commercial plantation ihere is a risk of' incicased 
susceptibility to damage by pathogens and climate factors, and of a change in
 
mar'ketability of' produc; this risk,
increases connin omall types of' monoclture,atsgenetic varia11bility decreases, although it otll'stmlay hle to sorne 
extent by increased predictability of' per('iformaiin(ce ;1( ease(;s.of management.
Secondly, liltatitoit of addiivc(genlti( v'arincc availahble fot' 'ntlui'c use by
selection in the plntaltions is dcc'ictcscd, reducing the fill-lht'l gains possible
through hirceuling. 'T'lirdly,the i'iskof' iilr(cdin'g depression ina breiding
 

' 
pI'og'iit 
 intci'ast's with incer-asing d'grc o'rfelatinmsip lvbetwcll selected
 
individuals.
 

The number of parents represented, and their ,lcgrcc of' rclationship are thus 
important considerations wlen a crop is raisedl fiom seed. Sccd llay be 
obtained inhulk commercial collections or as siiall rcsearch lots; the latter 
may Iletaken from comiircial collections or purposely collected for research. 
In most tonluercial colleclions many )arnts ate represented although
unfortunately Ilrt is still a tendency in some areas to collect from easily
climbed, accssiblc ttces wilh poor'phenotype and, piesTitnably, frequently 
poor genotype. (TheOE( 1)source-identifiedcategoi y allows this; the category
selected isapplied to sced front stands that are superior to the accepted mean for 
the prevailing ecological conditions. Inferior phenotypes must be removed 
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from selected stands.) The number of parents represented in small research 
lots clearly influences the deductions that can be made from a comparative
trial or the use that can be made of the material for further selective breeding. 
The year of seed collection is also important. Annual changes in the
environmental factors that influence flowering and seed production cause 
different trees to be representedias the male or female parents in different 
years. Although little can be (lone to influence this, the year of collection may
have some effect on the use of the resultant trees fbr further breeding. The 
genetic constitution of a plantation changes with age as thinnings are carried 
out. 

Classification of genetic histories 

In a classification of genetic histories (Table 1) the main division is between 
seed collected in a natural stand ("natural provenance') and in a plantation
("derived prov\enancc'"). Even if the plantation is within the natural range of 
the species therc are sufficient diflerences between natural or artificial 
selection in natural forests and plantations to merit separate discussion. 
For both grgariouns an(d no)n-grcgarious species, natural provenances may be
classified dichotomously by thc degree of human interference (bible A). Both 
dysgenic and eugenic treatiltlent nay reduce genetic variability, and both of' 
these may have caused the development of new local races. Similarly foresta 
population invading or reinvading a ceforested area may develop newv genetic 
structure. 

Seecd collcced fron trees in a plantation (derived provenance) may be 
classified according to whether or not the provenance of the parents of the 
plantation trees is known; the provenance of tie parents may itself be natural 
or derived ('bible IA). 

.Seaed collected in naturalforsts 

In the case of natural provenances (ITable 1B)the poorest category is the bulked 
cotnlIeCcial collection made over a wide area with imprecise information on
sced sourct and without any chcck oi the collection. The lowest category to 
which anii EC'I) ccttrtificatc could be appliecI is the .orce ident'fied class in which 
seeds are collected froi rcplicst-iatives ofa well clef hed region of'provenance.
'l'hie region of lrovelnliaice is dcfined as tile area or group of areas subject to
sliflicientl' uniforin ecological conclitiocis oil which arc found stands showing
similar genetic or plhllotypic cliar-acters. I[l\wever, it would 

atr'atigelllt1t ) lbe distittet 

bc better to 
olftait iioiriiiation on a stand basis. 
A highcr catcgory w Od rcquirr bulkcd collection fro i randoimi 
rcprl'ecslttativ(s (cli well debiced stand stilficiclilly tiinifowtic in colcipositiotn and 

frcl adimcidcl poillalltots. "'hc next category in 
the ()1'XVI) systcic ('lat'd) ;s the bulked c'ollection frorti randoin 
relr'cs'tliiit cs of a s'hc't'd staild which is Supluic- t( alcc'led local 
Iteall. In these thre classes ranitic( cflecks should bc inade otn the sced 

collh( lim )rcc ('ss and ()i Ill( extractil dala. ('lhe ( )E( :1) .clrdcategory also 
inlc h .ls f'cl titirstcf. seed o'-chrdss corn iascf (c)I Siil)(iicric individual trees 

-- sce below.) 

A furtlher i ripol'mtc agory in this group is tIhe cminilctcly supievisecl
collectiin of, sec'd froi specially slcehted r(lrcscn'li.tics, usually superior 
ihelnotype's, with the seeds ftrci e;ch paiiil kept sti'iartc'. This category is 
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often termed 'plus tree seed' in indigenous forest; it is intended for research 
and is not referred to in the OECD scheme for seed certification. 
Neverthelesss it would be important to have this information about a seed lot if 
further selection were planned in the resultant plantation. 

When the genetic superiority of any of these seed lots over some standard has 
been proved by properly conducted provenance tests the OECD category 
certified (or tested) is applicable. 

Seed collected in plantations 

If seed is collected in existing plantations there are again several categories 
that influence the genetic unifbrmity and value of resulting plantations (Table
1C). The lowest category, which is frequently used, is seed from small plots
such as arboreta or introduction trials. Here the numbers of trees represented 
as male and feiale parents are low and there is a possibility of deleterious self
pollination or of unwanted hybridization with other provenances species.or 

Seed is commonly coliected in commercial plantations that have received 
degrees of silvicultural treatment, hopefully eugenic. These range from 
virtually untreated stands (which suffer only local natural selection) to seed 
stands and seed production areas (which receive heavy silvicultural selection 
and special cultural treatment). 

The ultimate step in the production of improved seed is the creation of seed 
orchards. These may comprise seedlings or vegetative propagules from 
superior individual phenotypes and may be untested (OECD select grade) or 
tested; (see Barner, 1972). If found genetically superior to an acceptable
standard sample they are graded certified (or tested). The use of such material 
over several generations inI a commercial plantation Programme may produce 
land races (see de Vecchi Pellati, 1969). Seed orchards may be based on 
parents with good general conubining ability or good specific combining ability 
or they may be intended for hybridization between species or provenances. 
Few tropical and sulkropical countries, apart from some in the Pacific,
 
Mediterranean and central American regions, will establish mijor industrial
 
plantations from indigenous species. Tlherefore the development of national 
seed zone systems may not be urgent. Nevertheless such a system is desirable. 
It is absolutely essential that all countries insist on some form of seed source 
identification and control for all seeds used, particularly imported seed. It is 
recommended that control is based on the OECD system. 

As all countries progress from seed source experiments to selection of 
indlividual Phenotypes an(] tree Ire(ling, it will becomne necessary to adopt 
more informative categories than source-identified. The indiscriminate ofuse 
seed of allegedly 'correct' species and Provenance may be dangerous. The 
selected and certified categories of tihe OE'CI) scheme are valuable but more 
details of the genetic history of a given seed lot -hould be ol)tained; in 
Particular the provenance (natural or derived) and the potential number of 
parent trees must be known. 

Abstract 

Demands for forest tree seed are continually increasing throughout the world. 
Improvement Programmes have revealed a paucity of information on the 
parentage of seed. Seed certification schemes have been developed in some 



163 

countries to control the quality of seed and provide some of the required
information. The Organization for Economic Cooperation and Development
has proposed a scheme to control reproductive material moving
internationally. This scheme is compatible with the scheme accepted by the 
European Economic Community. Various definitions of provenance exist.However, these definitions and schemes have limitations particularly for tree 
improvement programmes. 'his paper draws attention to additional 
information required for rational tree improvement. A classification of genetic
histories is tabulated which emphasizes the potential parental differences
between sced collections made in natural forests andi those made in 
plantations. 

K'r itordi Prl' lviii(i ', (iiii,. sced suitic(-se l cert ificatiion, nuiticndaltu irt,, selction, seedt radr. 
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Table 1. A styliscd classification of genetic history 

A. Classification into natural and derived provenurces 

Provenance (of fruit, seed, pollen, scion or tissue) 

Natural provenance I)rrived provenance 

(Natural firest) (Plantations) 

(ORIGIN = PROVENANCE) (PROVEINANCE)F--\ 	 I -\ 
No hIran in; ertirent-c Soirite hrtrtaim interference Unknown provenance Known provenance 

Fortsi Forest disottinuous, dysgenic mixed eugenic Native Exotic 
continuous re-invading defiorested 
in tinme areas\ 

\ I 

local race 

NB 	 The entire systemt or an. level of it could be repeated for parentages of I parent tree, 2-10 
parent trees, or more than 10 parent trees: similarly by year of collection. Equivalent
terms from the OECD system are given in capital letters in brackets. 



B. Sub-classification of natural provenance 

Natural provenance 

(ORIGIN and PROVENANCE) 

Bulked commerc ial Bulked collection Bulked collection Bulked collection Special co:,...collection from front random repre- from random repre- from random from selected orwide area senmatives of*a sentat ies of a represcnatis-s random represent-

Impre .isc %%ell defined rtgion %%elldefined stand 
 of sclected atives or theirinformation on 1 proxsenance (Random ( hecks stand(s. ( Random propagules, keptseed sijiri c (SOURCE- made on collection checks made i n separate. usually(Possibly no IIDENTIFIIED) and extraction data) colllection and superior phenotypescheck on (Random checks extraction data) (Completely supercollection) made on tillet- vised collection) 

tion and 
extraction data) 

Untested Provenance tested anti found 
(SELECTED) superior in at least one 

environnent and fir at least 
otilt character 

(CERTIFIED) 

Precise information on source (location. altitude, climate. 
soil, forest type and history) 

NB Information, value and uniformity increase from left to right. 



C. Su b-classificat ion of derived provenance 

l)tri-.d provenance 

(PROVENAN(:E) 

Plantatio,, 

Small plot 
(trborttn 

or intro-

(lot tion 
expe-rimnent ) 

(CornpItcl'v 
JlJJJr.lJclultirt" 

at ' 

st g s 

nrt..-

c 

,, i 

d ,o Jr 

-ugenic 
,i i -

I JItulJund 

,anid lii ri 

ulli ni 

St-ed 
production 

irca oIr secd 
stand 

Scud 
orchard 

(lnltreated) 

sted 
orchard 
(progetiV 

testc 

untreated treated Ithnal sce'tling 

tSELECTEI) 
I lonal seedling 

(CERTI FI .D) 

Repeated use and adaptation ol scetd irtll .il ii tlese ("at 'its ntla%lodte latnd races 

NB Information, value and uniformity incrcase from left to right 
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Appendix 18 

Questionnaire on Multipurpose Tree Germplasm 
(Including trees, bushes, palms, bamboos and vines) 

Please type yu"answe-rs to (it,lollowing (liustiolls lIr Cac'h slpcies used for 
multiple pirlposcs iii your rounlrv. You do Riot liteed(] to repeat ditentire 
LeICStioln, Just show Ihu tltitle 0r lit cytour ri1 Ot itl)ies ( this page if 

only one Sn'pecie. 

I .	 Yourn alld {13 iaillIa~lllt. adtidr'.,s.
 

2. 	 Sl)(esi(ati littiltll. ;ld(I aillltt)itv 

3. 	 ILocal (colllilll(allis 

4. 	 To y'o ui kowlcdge ai il'. ally l;iX(olliic (lihelllis inthis species? 

5. 	 Ill v(our counrv siihat li thu ill))l-oxilla. lilils o" the litllal 
(lis trib ou oI(lilts., ltu dc, f l i g in lth dh)?'ti{ll - <( i c, ( l Ia ' a n dia lt i tlu 

i. I I \' anlv SVstet li( ;1.lttilll)lsbcItll Iiial c to (X )l'i(,it( l thelall n)lte 
lilalllrll-Iillg (lt e(d, illo IItti;Is i t"( thcr sai)ll.s)? Il'so, bysul hllltali 

whic'h o-rgimIftill.,
 

USES (Answer YEIS 	or NO) 

7. Unpwo sscd ro otldood, 14. lExt ract ives Yes/No 
1011s 	(5 iulldilig ialt hi 15. Ilh'bal, in'clitinal Y's/No 

Y s/No 16. I fllowe Y s/No 

8. 	 S~SS Ii iitiiiui \l/No 17. Silk Yv/No 

9 i 18. 	 Sulicher (shwuthvIls,Ycs/No 
10. 	 (hltiruoal Ycs/No wiiu(lhiaks. shide i(s) 

11. loddhhr 'Yes/No 19. Soil stahilisaiioll, watershed 

12. Fruit Y,/N,o)lpl(( (tioll '(es/No 

1H. Pulp andlpapler Ys/No 2(.A Soil hliirovuoivell 'Y's/No 

201. B C)lhers Si)ict 

PLANTATIONS (Estimate annual plantings in whole country) 

21. Piir hiocks (ii(-(taols) 

22. Intt'l'tr )jlu'I lilies (olll ' ol lites) 

23. Isolaud t-s (mlllllihI'r o lir ,s) 

thirital res,'ltch 	 (o(lt241. 1Lis it\i si'iu 	 icill l(lelm oillthis sl)ecies:' 

25. Is til'l' I)iul'it-diog j list-l with this speciu(si' 

26. Arte iflaililit-s e'stlisliIl [tornij seed or \eetg('t;ltivleptopatgules? 

SEEI) SUPPLY 

27. Approximilai nuther oIfseedls per kilogram. 
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28. 	 Approximate annual total weight collected by (a) farmers and other 
individuals (b) Government agencies (c) Commercial collection. 

29. 	 Names and addresses of'commercial collectors. 

30. )oes it(e cllrretl seed Supplly mccet the demand? 

31 . Arc thert any iprolems that nced special treatment? (a) seed storage (b) 
seed gerliucnaticml 

PUBLICATIONS 

32. 	 Please list ;ill imliciat iols and reports dealing with any of' the abovevoir 1 

aSpe(cts locI this spccies, 

PLE'ASI RI'IURN Y()UR REI'I )TO-


l)r.J. 	 B1hccuy 
cc~wccc hhcFo:crcestry Insttctte 
South Parks (oadl 

OXI 3RB 
EN ;I.A NI 

Multiptrpose trees identified in 1983 questionnaire 

(As fatr as possiblc thce autlmr has corrected the spelling of specific names as 
sumitcted by the respondlents). 

Spacirc No. of uses Others Total 

c.maial//cdt 6 6 
A. an711a 
,'1+didbi, 

6i 
I I 

2 it 
I I 

,. a(latd UaJ 4 4 
.1.auci1 /c/ormi 8 1 9 

a i li/,ifarc' 7 7 
,. amca ci 4 1 5 
,. Urll/ii 4 1 5 
,.I,(o(/lwa 3 3 
,1 mlI'alt a 4 2 6 
.'1(of'Iac la 2 2 
.'( paiph1/a 1 1 2 
.. rctuhir ata 3 2 5 
.1 hh/c,,mca 5 5 
,. latzi 2 2 
, maic~cn.,n 5 5 
J. m,'alclI 9 9 
J. 1c1a11I 10 1 11 
.1 1,1i c,, lt/ica 11 1 12 

.1. cM1ja/dil 3 I 4 
,,Iprld la 5 8 
,,I.phmfriotl 7 7 
J. caliina 4 2 6 
,. Saliina 5 1 6 
,1 Sallga 5 1 6 
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A. scorfoides 
A. shirleyi 
A. slenophylla 
A. tortilis 
A. victoriae 

A cer raesium 

Acer campbelli 

Acer oblon~gum 

Acrocomia sclerocarpa 

Adina cordifolia 

Aesculus indica 

Agathis robusta 
Ailanthus exceha 
A ilanthusgrandis 
A lbizia .fa/cataria 
A. Ibbbeck 
A. lebbeck 
A. lebbck 

A marginata 

A. procema 
A. procua 

A Inti jorulensis 

A. jorulh'le is 

A. nepalensis 
A. nepalensiv 
A. nitida 
Alnus wallhiana 
Anacardium occid'ntale 

A. occi(hi tali% 
Aniba Sp. 

ln'goreis.u.s lat/lia 
A nthocrphalu taclamba 
Arecastrum romanzo/fianmt 
A rtocar/ms altili 
A. chaplasha 
A. heterop/IIlluv 
A. heteroph,i;// 
A. integer 
A. sp. 

A. sp. 
Astrocar'um sp. 
/Astrocar),umn s). 
Atriplex canescens 
A. halin1uA 
A. linearis 

A. nunintularia 
Aucoumnea klaineana 
Azadirhtcta indica 
A. indica 
A. indica 
A. indica 
A raucariaatgtfolia 
Bactris gasipars 

3 3
 
2 2
 
4 3 7
 
5 1 6
 
2 1
 
3 3
 
I I
 
3 3
 
4 4
 
2 2
 
2 2
 
4 4
 
3 4
 
7 7
 
5 5
 
4 4
 
3 1 4
 
7 1 8
 
8 8
 
3 3
 
2 2
 
3 3
 
4 4
 
9 1 10
 
8 8
 
3 3
 
3 3
 
4 4
 
6 6
 
2 2
 
2 2
 
8 8
 
3 1 4
 
3 3
 
8 8
 
4 4
 

10 10
 
4 4
 
3 3
 
3 3
 
3 3
 
2 2
 
3 1 4
 
3 3
 
3 4
 
.3 1 4
 
3 3
 
5 5
 
9 9
 
3 3
 
4 ,4 

10 10
 
4 4
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B. gaspiaes 3 3
Bagassa guianensis 8 2 10Bauhinia retusa 9 1 10
B. varieqata 4 4 
Bertholletia excelsa 
 8 1 9 
B. excelsa 5 5 
Betula ct'indrstachs 7 7
B. pndu/a 6 6 
B. lendu/a 6 6 
B.pubescens 6 6
IB.pu /iiY'ccm 6 6 
Bomnhax cciba 5 5
Bucklandia populinea 7 7
Buddleia cw.aceae 4 4
B. coriacec'u 4 4 
. narcalmaca 7 7

(,'a,'a/pinia /n'll a 4 4 
Ca//iandra (alot/,rrn, 8 8 
Calh/tril .1,hca 
 4 1 5 
Cara/ 4'udanc/mi 3 3 
C. .'ui e111i 3 1 4
Carm"arrslyP. 3 3
(,'ayocal .j. 3 3
(ar)Yrodt'l(drol
otfil(celst' 6 7 
(,af)'1,/'t/,1)ln sp. 2 2 
(,a(IM'ai
ema grIill aa 4 1 5
Ca .v 1 1[i1.hi/C. wtatm'a 23 1 4 
C. wtanea 7 9C.. /ia I 1 

Cl'apelC 4 4 8
(.. tultii 3 1 4
Ca. iarmia Uistata 5 1 6
C. (ris ta/a 5 3 8 
C.cunuihain1 
 5 3 8(. dccaie'ana 4 3 7
(. equivtetolia 2 2 
C. equi-lt/]/// 3 4 
C. 'qui'ctlf/t/a 
 5 5
 
C..,'l/uil'l/i/a 4 5
 
(C. Yu/itl(// 6 6 
C. rqui ili,/t 7 7
C g/all a 4 3 7 
(, '/i u/i 71n7mna4 
 1 5 
C. //ltli 4 3 7 

,'/thnil 
 5 3 8(; (bei 1 1 2 
. 1)1. 8 it

C,,r/r/a (d,,ial( 7 7
(,. odorata 3 3 
C. odorata 
 3 3
Cedrlini'acaten. fifrlnis 2 2 
Ceiba pentandra 
 3 3 
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Ce/tis austra/is 

Cer'atonia si/iqua 

C/i ukrasia tabularis 

('l rysol)hI/0771 caitito 

Mid C. albidum 
(Jinis sI). 

Cinonomnumi c£'cidoa/rne 
7711'ssO 

LCcs liiicifeyi 


Colpaif'ra 700/11/047 


(Jordiaoal jodora 
C. a//jodora 

C. 1'oedj( 71 


(.ollepiao101i/)enldO 


Counio 7fl0(T0(0T/ 

C. ma1crotar/)0 

C.ounrouma sp). 

(.7 V/it-7lria 0/~m .ca 

C.bressu v CfhmiS/71l(rl 7( 

1)ociryoidrs eduo/i 
Dlberg/i4 1) ( 

1),Al)10 
).ijAoo 

i). )j.)77 


D3.sisSoo 

1). 1077h/il ii 

1). 	 siA Unlo.iv 

D). .%h1)tU.o 

1). A/ru/u 1 


l~Duh oa oX
77m'OI 7707011071 


I)ilph7l x 0(1(7701 

lDodoneuo (1llae 

Em71b/b~a of/i (/ih 
Ennii(l(r)/ 7014771 071470cris 

Eryth/riina ayhoresion 

E.. ini (1a 
IC 0')/77 0l 

Ema0(141o)0 a/ba 
E.. t11470/7/1/01( 

1
E.. (Y770/ /'ldui) 

E. 	 (1771l(11u7177 

PE.ia771 
1
(
1
0/o 71 


E.. oit odoF( 
/-,. Iorz':n 

A'. erog/nO 

E. 	 (I74711/i 

1
E,. ( 77'/)(1fl7))l)'/ 

A, rk wI/a 
A' *4(17))lmo /la 

A, 470/711/d % 

/,,. 4710/70/0% 

E. 1!7717di7 

E. eland71( 

2 1 3
 
7 	 7
 
8 	 8
 

2 	 2
 
3 	 3
 

8 8
 
8 8
 
2 2
 
2 2
 
2 2
 
7 8
 
2 2
 
3 	 3
 
4 	 4
 
3 	 3
 
5 	 5
 
5 	 5
 

4
 
4 	 4
 
8 3 1i
 
8 8
 
4 	 4
 
3 	 3
 
7 	 7
 
6 6
 
5 5
 
7 7
 
7 2 9
 
3 3
 
3 1 4
 
2 1 3
 
4 	 4
 
7 	 7
 
4 	 4
 
5 5
 
3 1 4
 
4 2 6
 
5 5
 
5 2 7
 
6 1 7
 
It 3 7
 
501 2 7
 
5 2 7
 
4I4 

1 5
 

4.3 7
 
3 1 4
 
7 7
 
7 7
 
(6 6
 
3 3
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E. intertexta 5 2 7 
E. maculata 5 3 8 
E. melanophloia 5 2 7 
E. mdeliodora 5 2 7
E. microtheca 4 2 6 
E. microtheca 4 4 
E. occidentalis 5 1 6 
E. ochrophloia 4 2 6 
E. orgadophila 1 1 2 
E.pauciflora 4 4 
E.papuana 3 2 5 
E. rubida 3 3 
E. sal/'na 4 4 
E. sa/gna 4 4 
E. sideroxylon 5 2 7 
E. lereticorn i 4 2 6 
E. tereticorm. 8 8 
E. tertlicornis 7 7 

(Iysore gunt hybrid) 
E. thozeliana 2 5 
E. unrphylla 
 3 3 
E. vintinal 4 4 
E. spp. 
 5 5 
Eugenia malacc'eivs 5 5 
E. stipitata 
 3 1 4 
Euterit' ohracea 8 1 9 
Auterpe spp. 2 2 
Gliricidiaspp. 3 3 
G.. piM 9 1 10 
Gnu'/ina arborra 5 5 
G. arborca 
 6 6
 
G. arborca 
 3 3 
G4
rvillea robta 
 5 5 
Grettia optiva 2 1 3 
Gustavia sp. 3 3 
Ilardwickia binata 7 7 
Ih've'a Spp. 6 6 
JlibivoUA tilaceuli 2 2 
Ilyim'nara coubaril 4 4 
II. cou/bari 6 6 
Ix pa ti. 3 1 4 
In,ateo10 5 .5 
Inga spp. 6 6 
In.a sp. 3 3 
Irranlh/'r sp. 3 3 
/'.]sel'ia Sp. 2 2 
/uilanm faltropih 4 4Khara ve',alh'nv* 6 6 

Khaya ivorenst.s 4 4 
L'erilrocrmia flosloginac 
 6 6 
Lei(o'/u Spp. 2 2 
Leucaena leucocephala 4 4 
L. leucocephala 4 4 
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Leucae, a leucocephala 
L. leucocephala 
L. leucocephala 
L. leucocephala 
L. leucocephala 
L. leucocephala 
Liquidambar styraciflua 
Lisaea polyantha 
Machilus edulis 
AMammea americana 
Mangifera indica 
M. indica 
Al. indica 
Manilkarabidentata 
M. huberi 
Afanilkara sp. 

Afauritia sp. 

Aauriliaflexunsa 

AIelah'uca glone'raa 

Aelaleuca Iasiandra 

Melia azadirachta 
Afelicuccm bi/uatui 

A!. scabrella 

Alimosa srabrla 

Afodhuca loni4folia 

Alorit,'a oleifrra 

Al. oleic'ra 

Aorus alba 

Al. alba 
AOyrciaria paraensil 
Nancha diderrichii 

Ochroma sp. 

Opun ia ficu. indica 

Orbigl'ya Sp. 

Ormosia sp. 

Pachiraaquatica 

l'/t,.phorun dasyrachis 

hl1yllanthus e'mlhica 


Pinus caribaca 

P. caribaca 
P. caribaca 
P. caribara 


P.caribaeavar.
 
hondurellst 


P.c/arica 
1. oocarpa 
I', o(Cidloali 
I' ,atula 
P radiata 
P. radiata 
' roxburghii 

1). wallichiana 
Pithrcelobinandu/ce 

9 1 10
 
9 9
 

13 13
 
5 5
 
4 4
 
4 4
 
6 6
 

10 10
 
8 8
 
5 1 6
 
5 5
 
2 2
 
7 7
 
6 6
 
3 3
 
3 3
 
3 3
 
3 3
 
3 1 4
 
3 1 4
 

10 10
 
7 7
 
8 c
 
4 It
 
7 7
 
4 4
 
5 5
 
9 
 9
 
2 1 3
 
4 2 6
 
5 5
 
3 3
 
5 1 6
 
5 5
 
2 2
 
5 5
 
8 8
 
8 8
 
5 5
 
8 8
 
3 3
 
6 6
 

4 4
 
8 8
 
8 8
 
3 3
 
3 3
 
2 2
 
5 5
 
8 8
 
6 6
 
5 I
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Platonia insignis 9 1 10 
Podocarpus lambertii 4 4 
Polylepsis racemosa 5 5 
Pngamia pinnata 9 2 1 
Populus ciliata 2 1 3 
Poraqueiba sp. 3 3 
Prosopis chilensis 4 4 
P. cineraria 9 9 
P. cincratIa 7 7 
". iuiflora 2 2 
fR ut/lora 9 9 
P. 'ulfloa 6 7 
P. ruiflora 6 6 
P. palida 8 8 
P. Spp. 1 2 
Prmnus nepalensis 10 10 
I'Icrocarpu " indicus 2 2 
P. %anta/inIns 6 6 
Quercu -dilatata 2 2
0. lemotriciphora 2 2 
Q. petraca 10 10 
Q. ro/ur 10 10
Q. vrliliCalpifia 2 2 
Rhizophora racey'lma 7 7
lRhizul~hom sp. 

Robinia pseudoacacia .7 7 
R. pseudoacacia 2 2 
,SAa/Lca/m a 4 4 
S. c(if'd'U 4 4 
Sa/ix sp. 2 2 
Saman'l'l %amlla 6 7 
S. saman 6 6
 
Santalni album 
 5 5
 
Schina wal/ichii 
 9 9
 
.chnu. molh 5 5
 
.S/ch/.lob'i/in ana..onicuMi 
 2 1 3 
,Schio/ouiumparah),a 4 4 
.Se's/)ania .'rand',/lora 2 t 3 
S. gralnd./iloy 9 9
,/ar'a mobita 3 3 
S. iobmita 10 10 
Shorea Sp)j). 3 3 
Simarolma s). 2 2 
Spinduts in kuroili 2 1 3 
,Slpfia sJ). 3 3 
5/ondia du/i I 2 
S.luta 
 3 I 4 
S. moibin 9 10 
Spndia spi . 4 
Sd''lia brat/hrlad~ a 4 1 5 
S 'uen'ia macrap/rlla 8 8 
S. macrophylla 4 1 5 
S. ma/at,'n"i 4 I 5 
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Syzygium jambolanum 
S. cumili 
Tamarindus indica 

Teclona grandis 

7'.grandis 

7.grandis 

Terminalia arjuna 

7. crenulafa 
7". chebula 

7' ivorensis 

7 ivorensis 

7' nyriocarpa 

7'.superba 

7. superba 
7* tomentosa 
Tetragostrii sp. 
Theobroma grandifolia 
7"hyrsostachys siamensis 
7oona cilia/a 
7'ciliata 

7'.serata 

7'*serra/a 

7"reculia africana 

7riptochiton sch'rox)'lon 

7. sc/rox/lon 
7"ristaniaconferta 
Vitola spp. 
Vismia sp. 

Zizip/hus mauritiana 


10 10
 
8 8
 
8 1 9
 
4 4
 
2 2
 
6 6
 
8 8
 
8 8
 
7 7
 
6 6 6
 
3 3
 
8 8
 
3 3
 
2 2
 
3 3
 
4 4
 
2 2
 
4 4
 
3 3
 
3 3
 
2 2
 
2 2
 
2 2
 
6 6
 
I I
 
3 3
 
3 3
 

3 3
 
5 5
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ANNEX 1. 

Table of contents of "Multipurposc tree germplasm"; Proceedings of a 
planning workshop to discuss international cooperation, Washington 

DC, USA, June 1983. Editors J. Burley and P. von Carlowitz, ICRAF, 
Nairobi, Kenya, 1984. 
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